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SUMMARY 


A flight experiment was conducted to investigate air-to-ground propagation 
of sound at grazing angles of incidence. A turbojet-powered airplane was flown 
at low altitudes over two microphone arrays. The first array consisted of 
8 microphones positioned along a 2500-m concrete runway. The second array con- 
sisted of 12 microphones positioned over grass parallel to the runway. Twenty- 
eight flights were made at altitudes ranging from 10 to 160 m. The acoustic 
data have been reduced to 1/3— octave band spectra and time correlated with the 
tracking and weather information. Acoustic f tracking/ and weather information 
are presented in the appendices in a form which will allow independent analysis 
of the data. 

The dependence of ground effects on frequency, incidence angle, and slant 
range has been determined using two analysis methods. In the first, referred 
to as the near/far comparison method, acoustic data from a microphone close to 
the flight track are compared with data from down-range microphones positioned 
over grass. The second method used is a direct comparison between two micro- 
phones equidistant from the flight track but positioned over the two different 
surfaces. In both methods, source directivity angle was the criterion by which 
portions of the microphone signals were compared. 

The results of the two analysis methods were in general agreement. The 
ground effects were largest in the frequency range of 200 to 400 Hz and were 
found to be dependent on incidence angle and on slant range. Ground effects 
measured for angles of incidence greater than 10° to 15° were near zero. 
Measured attenuation increased with increasing slant range for slant ranges 
less than 750 m. Theoretical predictions were found to be in good agreement 
with the major details of the measured results. 


INTRODUCTION 

The levels of noise received on the ground from an aircraft are strongly 
influenced by the ground as a reflecting-absorbing boundary. When the aircraft 
is close to the ground during takeoff and landing, noise is emitted at grazing 
angles to a sideline observer. The signal received at the sideline is dif- 
ferent, by as much as 20 dB for certain frequencies, from what would be expected 
considering only the effects of spherical spreading and atmospheric absorption. 
The difference between measured and expected sideline noise levels is referred 
to as lateral attenuation. 

Lateral attenuation is not due solely to ground effects. At low elevation 
angles, shielding effects of the aircraft on the emitted noise may substantially 
alter the received signal. Lateral attenuation should be separated into shield- 
ing effects and ground effects because of their differing physical origins. 
Shielding effects are aircraft dependent, while ground effects are functions of 



ground properties such as porosity and roughness. A basic understanding of the 
effects contributing to lateral attenuation is required for accurate prediction 
of aircraft noise. 

A procedure for predicting propagation effects on aircraft noise was given 
by Putnam (ref. 1) in 1975. For predicting ground attenuation, Putnam recom- 
mended the empirical curves developed by Franken and Bishop (ref. 2) for ground- 
to-ground propagation in conjunction with civil noise-exposure-forecast (NEF) 
transition curves (given in ref. 3) for air-to-ground propagation. The NEF 
curve, which illustrates the dependence of ground attenuation on aircraft ele- 
vation angle, has a sharp cutoff of ground effects above about 7° elevation; 
whereas, other estimates have been made that ground effects persist for eleva- 
tion angles up to 30°, 50°, or even 70° (ref. 1). 

Pao, Wenzel, and Oncley (ref. 4) have proposed an analytically based pre- 
diction method for ground effects to replace Putnam's empirical method. Ground 
reflection and attenuation are included in the analytical method for ground-to- 
ground and air-to-ground propagation. The empirical ground-impedance formula 
by Delany and Bazley (ref. 5) is used in the prediction method. In agreement 
with Putnam's method, the analytical procedure predicts that ground attenuation 
of aircraft noise decreases quickly, but smoothly, with increasing elevation 
angles. 

A widely used data set on ground-to-ground propagation over large dis- 
tances was developed by Parkin and Scholes (refs. 6 and 7) in the middle 1950' s. 
They used a small turbojet engine as a noise source and made measurements at 
logarithmically spaced intervals, to distances of 7 km, over a grassy terrain. 
Data were recorded under varying weather conditions over a period of one year 
at two sites in England. Zorumski (ref. 8) has found fair-to-good agreement 
between the prediction method of Pao, Wenzel, and Oncley and the data of Parkin 
and Scholes. Although data scatter is large (due to variable weather and ter- 
rain conditions) , the theory and the data show that ground attenuation effects 
are largest in a frequency range from about 200 to 2000 Hz. The theory also 
correctly predicts the magnitude of the ground attenuation and the ground 
reflection effects. 

A flight experiment was conducted by Benson, Karplus, Burkhard, Sabine, 
and Raelson (refs. 9 to 12) to study the influence of weather on air-to-ground 
propagation. The results of their study indicated that ground attenuation was 
a function of angle, with little attenuation measured for elevation angles 
greater than 14°, and that the ground attenuation increased linearly with fre- 
quency from 75 to 2400 Hz. Walker has gathered data from several aircraft and 
developed empirical curves for the ground attenuation as a function of frequency 
and elevation angle (ref. 13). His curves indicate large attenuation effects 
(10 to 20 dB) at frequencies below 200 Hz. This is in sharp disagreement with 
the predictions and with the Parkin and Scholes data. Mashita and Bauer 
(ref. 14) have analyzed data from three aircraft and found attenuation effects 
in the frequency range from 200 to 2000 Hz, which roughly agree with the low- 
angle predictions. However, their results do not show the predicted rapid 
decrease of attenuation with elevation angle. Mashita and Bauer also isolated 
aircraft-dependent lateral attenuation effects and recommended that the curve 
with least lateral attenuation be used for the ground attenuation. 
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The purpose of this paper is to analyze a comprehensive data base, the 
T-38 excess-ground-attenuation-experiment data, for ground effects on air-to- 
ground noise propagation. The T-38 experiment is described in detail in refer- 
ence 15 and was intended to complement the data of Parkin and Scholes by 
including the elevation angle of the acoustic source as a variable. Shallow 
angles are emphasized since data are needed in this regime to settle the 
questions of the dependence of ground attenuation on angle. A turbojet air- 
plane, powered by a single rear-mounted engine, is used as a noise source in 
order to minimize shielding effects. Ground effects are calculated from the 
data to determine the variation of these effects with frequency, elevation 
angle, and slant range. A theoretical model is chosen and used to make pre- 
dictions of the ground effects to compare with the measured results. Basic 
data on the airplane flights, the weather, and the noise are included as 
appendices so that independent studies of these data may be conducted by other 
researchers. 


Im(A) 


X,Y,Z 


SYMBOLS 

dimensionless nonnegative number 
complex number 
speed of sound 
frequency 

function defined by equation (4) 
imaginary part of complex number A 
wave number 

wave number of 1 /3-octave bandcenter frequency 
mean square pressure 
free-field mean square pressure 
total path length of reflected wave 
magnitude of complex reflection coefficient 
complex error function 
data reduction coordinates 
acoustic ground impedance 
phase of complex reflection 
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elevation angle 


r plane wave reflection coefficient 

difference in length between reflected and direct paths 
n defined by equation (8) 

9 angle between reflected wave path and ground 

V normalized acoustic admittance of ground 

Pq ground level density 

o ground flow resistance 

X defined by equation (5) 

Abbreviations: 

EPNL effective perceived noise level 

G.m. t. Greenwich mean time 

NEF noise exposure forecast 

SPL sound pressure level 

SR slant range 


DESCRIPTION OF EXPERIMENT 
Test Site 

The flight program was conducted during the first week of November 1978 
at the NASA Wallops Flight Center. Figure 1 is a photograph of the general 
experimental site. The aircraft flight track was along runway 10-28; the flight 
track direction was from the top left to the top right of the figure. The micro- 
phone arrays were located along runway 04-22, a 2500-m long, 50-m wide, landing 
research runway and in the grassy area to the left (north) , between the runway 
and the taxiway. The radar tracking site was located to the left of the inter- 
section of runways 04-22 and 10-28. 

The grassy area may be described as covered with institutional grass which 
was cut every week. The width of the grassy area was 115 m for the wider por- 
tion and 70 m for the narrower portion, close to the flight track. The soil 
under the grass was a mixture of sand and clay and was dry because the area had 
received less than 1.3 cm of rain within the 30 days before the test. 
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Aircraft 


The airplane used in the experiment is shown in figure 2. The airplane 
was powered by two turbojet engines with afterburners. Each engine develops 
n 930 N of thrust at military power setting, 17 130 N of thrust with after- 
burning, and 490 N of thrust at flight idle. Listed in table I are additional 
engine parameters. A laser tracker was used to determine aircraft position, 
which was calculated in Cartesian coordinates oriented with respect to the 
runways as shown in figure 3, every 1/2 sec Greenwich mean time (G.m.t.). 

Constraints for unambiguous tracking are; ranges between 100 m and 
36 000 m; radial velocities less than 3048 m/sec; and radial acceleration 
less than 0.45 rad/sec. Tracking system accuracy is estimated to be ±0.5 m. 

The airplane was equipped with two laser reflector cube housings. The 
main reflector was located on a centerline pylon 7.2 m forward of the exhaust 
nozzle exit and 0.6 m below the engine centerline. A secondary reflector was 
located on the aft fuselage 2.2 m forward of the nozzle exit, 0.2 m above the 
engine centerline, and 0.7 m laterally from the centerline. Speed brakes are 
shown in figure 2 in the deployed position behind the main laser reflector. 
Exhaust nozzles are 0.4 m in diameter with 0.5-m centerline spacing. The 
nozzle centers are 1.4 m above the ground plane and protrude 0.6 m behind the 
aircraft fuselage. 

In order to minimize flight speeds, the landing gear and speed brakes were 
deployed. During the incoming flight, the laser tracker locked onto the main 
reflector. However, the speed brakes and main-landing-gear doors obstructed 
the line of sight to the main reflector after the aircraft passed the tracking 
station. Hence, the aircraft was tracked during the outgoing flight by the 
secondary reflector. The loss of track introduced gaps in the tracking infor- 
mation ranging from 3 to 7 sec. In processing the flight tracks, a straight 
line was interpolated between the gap endpoints. 

There were 28 flights (runs) in 2 days of testing. For every run, the 
flight path of the airplane was from west to east above the centerline of run- 
way 10-28 at a prescribed altitude. The airplane was flying at the particular 
run conditions at least 800 m before and after the intersection of runways 04-22 
and 10-28. The various runs and their corresponding flight conditions are 
listed in table II. For the majority of the flights, the number one (left) 
engine was at flight idle and the number two (right) engine was at a nominal 
power setting of 100 percent. Two runs were flown at an altitude of 18 m with 
the number two engine in full afterburner. Run 28 was done under ground-static 
conditions . 

Figure 4 is an illustration of the laser track for run 26. In the fig- 
ure, the three-dimensional tracking information is split into 2 two-dimensional 
views: an X-Y view and an X-Z view. The X-Y view includes an outline of the 

Wallops runways used in the test and the microphone positions, labeled 1 to 20, 
to be discussed in the next section. The microphone locations are along run- 
way 04-22, and the aircraft's ground track is the dashed line along runway 
10-28. Evident in the X-Z view is the straight line that has been computed to 
fill in a gap in the tracking information due to loss of track. 


5 



Acoustic Instrumentation 


The acoustic instrumentation consisted of 20 microphone systems located in 
5 mobile vans. The microphone positions are illustrated in figure 5, and their 
Cartesian coordinates are listed in table III (in the runway-fixed coordinate 
system) . The components of a microphone system are illustrated in block form 
in figure 6. 

To document the system's linearity, sensitivity, distortion, and noise 
floor, each acoustic instrumentation system was laboratory calibrated prior to 
going into the field. The results of the laboratory calibrations were used to 
insure that the equipment operated within the manufacturer's specifications. 

A piston phone was used in the field for level calibration, and a pink noise 
source was used for frequency response calibration. The acoustic signals 
recorded were time correlated with G.m.t. 


Weather Instrumentation 

Weather measurements were made at a number of locations along runway 04-22. 
Wind speed, wind direction, temperature, and relative humidity were measured 
with portable 1.2-m weather stations located near vans 1 and 5 (see fig. 5) in 
the open areas south of runway 04-22. A 10-m-high portable weather station 
located near van 2 measured barometric pressure in addition to the variables 
measured by the 1.2-m stations. The output of the 1.2-m stations was in the 
form of strip charts, while the output of the 10-m station was digitally 
encoded and recorded on the magnetic tape recorder in van 2. The output of 
the 10-m station could also be conveniently read in a real-time mode inside the 
van. Detailed descriptions of both types of weather stations may be found in 
reference 16. 

A retrievable balloon was used to raise one weather measuring instrument 
package. Profiles of temperature, relative humidity, and wind speed, up to an 
altitude of 500 m, were measured with the balloon package. The altitude of the 
package was computed from pressure differences between the measured ground pres- 
sure and the pressure measured aloft. The output of the package was telemetered 
down to an instrument van on the ground, where it was displayed in a real-time 
mode and was encoded and recorded on magnetic tape. The balloon weather station 
is described in more detail in reference 17. 

Additional weather information was obtained from three permanent weather 
stations located in building N-159, in building C-15, and in the triangle area. 
The station at N-159 has a sensor height of 10 m, the sensor height at C-15 is 
4 m, and the triangle station sensors have heights of 3, 6, 9, 12, and 15 m. 

Each station was instrumented to measure wind speed, wind direction, and tem- 
perature. The N-159 site was also equipped for the measurement of dew point 
and barometric pressure. The outputs of the N-159 and C-15 sites were in the 
form of strip charts, while the triangle site output was in the form of computer 
listings. 

A representative sample of the weather information obtained from the ground 
stations is illustrated in table IV for run 27. Weather data for each run, as 
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well as profiles of wind speed, temperature, and relative humidity taken through 
use of the instrumented balloon package, are given in appendix B. 


Acoustic Data 

The analog tapes of the flyover noise were reduced by 1 /3-octave band 
analysis. The frequency range of the analysis was from 20 Hz to 10 kHz with 
an averaging time of 1/8 sec. The 1/8-sec averaging time was necessary because 
of the large angular velocity of the aircraft with respect to the microphones 
closest to the flight path. The 1/3-octave band analysis was initiated for each 
run when the incoming aircraft was approximately 800 m from the intersection of 
runways 04-22 and 10-28. The analysis was stopped when the amplitude of the 
noise received from the aircraft approached that of the background noise. Asso- 
ciated with each 1/3-octave spectrum is a G.m.t., an overall sound pressure 
level (SPL) , and a dBA level. 

The piston-phone calibration was used to calibrate the amplitude of the 
1/3-octave band analysis system. The pink-noise calibration was used to correct 
for deviations from a flat frequency response of the record/playback system. 

The quality of the reduced acoustic data was first checked by inspection 
of the overall time histories for each microphone for each run. Overall time 
histories for microphones 2, 4, 6, and 8 for run number 27 are illustrated in 
figure 7. Broadening of the shape of the airplane noise time history occurs as 
the distance from microphone to flight path increases with microphone number. 
This may be seen in figure 7. The effect of atmospheric propagation anomalies 
are noted by the roughness in the signals from the further microphone locations 
because of the longer propagation distances and the smaller signal-to-noise 
ratios . 

Ambiguities may exist in the results of the lower frequency 1 /3-octave 
bands because of the 1 /8-sec averaging time. The 1 /3-octave band analyzer used 
in the data reduction process passes an input signal in parallel through 
ious, active 1 /3-octave band filters and selectively samples the output of the 
filters. The limiting feature of this analysis for the present application is 
the response time of the filters. A customary manner of characterizing filter 
response is to compute a so-called "BT" product (bandwidth multiplied by time 
width of the signal); a BT product greater than 50 is considered satisfactory. 
For the 100-Hz 1/3-octave band at an analysis time of 1/8 sec, the BT produc 
is 6. The reduced data at the lower frequency bands must be viewed with the 
limited response times of the filters in mind. However, the lower frequency 
results to be given later appear to be consistent with the higher frequency 
results. 

Spectra from run 27 for microphones 2, 4, 8, and 16, at the time of their 
respective maximum overall sound pressure levels, are shown in figure 8. 
Observed in the last three spectra of figure 8 is a double hump formation which 
broadens (over a number of 1 /3-octave bands) and deepens with increasing prop- 
agation distance. 


7 



METHODS OF ANALYSIS AND THEORY 


Various methods may be used to determine ground effects. Most methods are 
comparative in nature in that a relative difference is determined between two 
microphone signals. After a methodology is chosen, the manner in which the 
of the signals to be compared are selected becomes a critical issue. 
Criteria which may be used to select the portions of the signals are maximum 
overall level, maximum level in a particular 1/3-octave band, closest point of 
approach, and sound emission angle, to name a few. From a trial-and-error 
approach, two methods to compute ground effects were found to be the most reli- 
able and consistent. They are described in this section. Included in the 
discussion is the criteria used to select the portions of the signals to be 
compared. 


Comparison of Near and Far Microphones 

The method used by Parkin and Scholes (refs. 6 and 7) to calculate ground 
effects was a comparison in the frequency domain of near and far microphones 
positioned over the same terrain. In this method, a microphone close to the 
acoustic source is chosen as a reference microphone, and its signal is compared 
to the signals from the remaining microphone locations, referred to as measure- 
ment microphones. Corrections are made to the reference microphone signal for 
spherical spreading and atmospheric absorption between the 
measurement and reference microphone locations. The difference between the 
corrected reference spectrum and the measurement spectrum is a measure of the 
relative difference in ground effects between the two positions, if the refer- 
ence microphone signal is free of ground effects, the procedure results in a 
measure of the absolute ground effect at the measurement location. 


In practice, the method of comparing near and far microphones must account 
for the directivity of the source. With a static experiment like that of Parkin 
and Scholes, the problem of differences in source directivity was not large. In 
their experiment, all of the microphones were of. the same height and were placed 
on a radial line from the source, and the dimensions of the source were small 

compared to the distance to the first microphone. As an aircraft flies by a 

microphone, however, the emission directivity angle of the received signal is 
constantly changing. For flight work, the solution is to insure that the 
signals from the two microphones to be compared have the identical source 
emission angle. The problem of directivity synchronization involved in com- 
paring two signals from different microphones in a flight experiment is a 
major one. 

For the present study, implementation of the near/far comparison method 
was accomplished with the aid of a computer. A free-field source spectrum was 
used as the reference spectrum. This source spectrum was determined by averag- 
ing spectra from runs 17 to 24, 26, and 27 for microphone 15. These 10 runs 

were selected because they were taken under more ideal weather conditions. For 
the results to be given later, the following subset of the 10 runs was selected 
(the subset represents 1 run for each altitude): 17, 21, 24, 26, and 27. 

Microphone 15, a 1 0-m microphone positioned over concrete close to flight path, 
was selected because it had more readily predictable ground effects. The 
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spectra for each run to be averaged were selected from an emission angle cri- 
terion. Before averaging the 10 spectra, the effect of ground reflections were 
removed, as detailed below, and the spectra were corrected for atmospheric 
absorption and spherical spreading to a slant range of 10 m. 

Because of the oblique angle between the microphone arrays and the flight 
track in the T-38A flight experiment, the sound emitted from the airplane at an 
emission angle of 122.5° (referenced to the forward inlet direction) propa- 
gated parallel to the microphone arrays. For a particular run, values were 
calculated for the time and position of the aircraft at which the sound emitted 
propagated parallel to and over the microphone array containing microphone 15 
(the sound emitted at a directivity angle of 122.5°, see fig. 9). These values 
are referred to as the emission time and position. The propagation time from 
this aircraft position to microphone 15 was then calculated using an average 
speed of sound, which was calculated using a layered model of the atmosphere 
incorporating measured weather parameter profiles. The reception time was 
defined as the sum of the emission time and the propagation time. The two 
1 /3-octave band spectra of the time history for microphone 15 located on either 
side of the reception time were averaged together to form a spectrum for the 
particular run. The averaging of two l/8~sec spectra gives an effective averag- 
ing time of 1/4 sec for the resulting spectrum. 

Corrections computed with the ground— effects prediction procedure (to be 
discussed later in this section) were applied to the spectra to remove the 
influence of ground reflections. The value of the input parameters necessary 
for the procedure were set to the same values as those used in a later section 
of this report for a microphone positioned over concrete. Atmospheric absorption 
corrections were calculated using the American National Standards Institute 
(ANSI) standard method for the determination of molecular absorption (ref. 18). 
The resulting reference spectrum is illustrated in figure 10. The solid curve 
is the average spectrum at 10. m with ground effects removed and is the spectrum 
used as the reference spectrum in the near/far comparison method. 

After the reference spectrum has been determined, the near/far method is 
implemented by selecting a measurement microphone for a particular run and 
determining the measurement spectrum in a similar fashion. The reference 
spectrum is brought to the same slant range as the measurement spectrum by 
incorporating losses for spherical spreading and atmospheric absorption. The 
measurement spectrum is subtracted from the reference spectrum to yield a 
ground effects spectrum for the particular geometry (measurement microphone 
and run) chosen. Subtracting the measurement spectrum from the reference 
spectrum defines a positive sign for an attenuation and a negative sign for 
an amplification for the ground effects at the measurement microphone. 


Comparison of Microphones Over Concrete and Grass 

The second method used to analyze ground effects is a direct comparison 
between two microphones equally distant from the acoustic source but positioned 
over different surfaces. An advantage of the direct comparison method is that 
there is no need to use corrections for differences in spherical spreading and 
atmospheric absorption between the two signals to be compared. The direct 
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comparison method has the same source directivity problem as the previous 
comparative method. To solve the problem, the source emission angles of the 
two signals to be compared are again constrained to be equal. The difference 
is then taken between the signals of the two microphones in the frequency 
domain. The result is a spectrum which is a measure of the relative difference 
in ground effects between the two microphone locations. 

Implementation of the direct comparison method begins with the selection 
of a microphone pair and a run number. For the present study, the possible 
microphone pairs which are equal distance from the flight path and positioned 
over grass and concrete, respectively, are microphones 1-13, 2-14, 3-15, 8-18, 
9-19, and 11-20. The emission angle criterion of 122.5° is again used to deter- 
mine a spectrum from each microphone of a pair for the chosen run. The spec- 
trum for the microphone positioned over grass is subtracted from the spectrum 
for the microphone over concrete to yield a ground effects spectrum. The spec- 
trum represents the differences in ground effects between the two locations for 
the two surfaces with similar geometry between the microphones and the aircraft. 
A positive value signifies a lower level received at the microphone over grass 
as compared to the microphone over concrete. 


Theoretical Predictions of Ground Effects 

The theoretical model chosen to make ground effects predictions is the 
procedure recommended by Pao, Wenzel, and Oncley (ref. 4) . This prediction 
method was enployed by Zorumski (ref. 8) to make comparisons with the Parkin 
and Scholes (refs. 6 and 7) ground effects data and some aircraft flight data. 
The formulation of the method is based on work by Chien and Soroka (ref. 19) 
and Thomasson (ref. 20) . The predicted mean square pressure p2 at the 
observer position is 


= 1 + 2R exp(-ak Ar) ^ cos (a + k Ar) + r2 

Po^ 


where Po^ is the mean square pressure without ground effect (free-field mean 
square pressure) , R and a are the magnitude and phase of the complex reflec- 
tion coefficient, a is a dimensionless nonnegative number, k is the wave 
number, and Ar is the difference in length between the reflected path and 
the direct path. 

The complex reflection coefficient is defined here as 


Re^*^ = T + (1 - D F(T) 


( 2 ) 


where F is the plane-wave reflection coefficient 
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sin 6 - V 


( 3 ) 


r 

sin 6 + V 


6 is the angle between the reflected wave path and the ground (see fig. 9)/ 
and V is the normalized acoustic admittance of the ground. The function F(t) 
is given by 


with 


F(T) = 1 - TW(iT)frT 


T 


(sin 6 + V) 



(4) 


(5) 


where r 2 is the total path length of the reflected wave, and W is the com- 
plex error function defined by 


W(A) 



lm(A) > 0 (6) 


where Im(A) represents the imaginary part of the complex number A. 

The input for the formulation outlined above is the geometry of a source/ 
receiver combination, the frequency, the constant a, and the normalized acous- 
tic admittance of the ground. A two-parameter model given by Delany and 
Bazley (ref. 5) was used to describe the normalized acoustic admittance. The 
two-parameter model given in a dimensionless form after Zorumski (ref. 8) is 


V = = [l + (6.86n)"0*‘75 + (4.36n)"0-'72]”^ (7) 

where Pq and Cq are the ground-level density and the speed of sound, respec- 
tively, z is the acoustical impedance, and n is given by 


n = TTpo f/a 


( 8 ) 


where f is the frequency and a is the ground flow resistance. A rough 
range of the value of o for commonly encountered surfaces is from 
750 Mg/(s-m^) for an acoustically hard surface to 50 Mg/(s-m3) for an acous- 
tically soft surface. 
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Equation (1) is for discrete frequency prediction of ground effects. The 
acoustic data have been analyzed with 1/3-octave band analysis techniques. To 
make predictions comparable to the results of the 1/3-octave band analysis of 
the data, equation (1) must be changed to incorporate 1/3-octave band averag- 
ing. If the assumption is made that the complex reflection coefficient and the 
coherence factor vary little within a 1/3-octave band, the integration of equa- 
tion (1) over a 1/3-octave band reduces to the integration of the cosine term. 
The integration yields 


p2 cos (a + kQ Ar) sin (O.llSko Ar) 

= 1 + 2R exp(-ak Ar)2 

Pq 2 O.llSko Ar 


(9) 


where ko is the wave number of the 1 /3-octave bandcenter frequency. 


RESULTS 

Variation With Frequency 

Results of the near /far comparison method are compared with predictions in 
the frequency domain in figure 11. Results are presented for microphones 4, 6, 
8, and 11, representing a lateral distance from the flight track ranging from 
460 m to 1650 m, and for a subset of the ten "best" runs (runs 24, 21, 17, 27 
and 26) which correspond to one flight for each altitude flown. The same run 
sequence will be used for all of the results to be given. The microphones were 
all 1.2-m microphones positioned over grass. 

The geometry between the airplane and the measurement microphones at the 
calculated emission times was entered into the prediction procedure. The values 
assigned to the ground flow resistance and the constant a were optimized for 
the best agreement between theory and experiment. The range of values tried 
was from 30 to 500 Mg/(s-m3) for ground flow resistance and from 0 to 1 for the 
constant a. The smallest standard error between the measured and predicted 
results was obtained with a value of 62.5 Mg/(s-m2) for the ground flow resist- 
ance of grass and a value of 0.1 for a. 

Plotted along the ordinate in figure 11 is ground attenuation in decibels 
(dB) and along the abscissa is frequency in Hz. The data are cut off at 2 kHz 
because the signal-to-noise ratio for higher frequencies was poor for the micro- 
phones positioned far from the flight track. The solid curves are the measured 
results, and the dashed lines are the predicted curves. The legend to the right 
of each plot identifies the run and measurement microphone as well as the slant 
range (SR) and the elevation angle 3 from the aircraft to the microphone at 
the emission time. (See fig. 9.) The plots in the figure are grouped according 
to the altitudes of the runs, beginning with the highest altitude run in fig- 
ure 11(a) and ending with the lowest altitude run in figure 11(e). 
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As the measurement microphones get farther away from the flight track 
(as microphone number increases) , the measured excess attenuation generally 
increases for a particular run in figure 11. Also, greater excess attenua- 
tions are observed for a particular microphone for the lower altitude flights. 
Restated, a trend of greater ground attenuation for smaller B is generally 
observed in the plots. The largest values of excess attenuation, greater than 
20 dB, are found in the frequency range of 200 to 400 Hz. The agreement between 
the predicted frequency dependence and the measured dependence is good, while 
the predicted curves generally fall beneath the measured curves. 

Results for the direct comparison method, along with predictions, are 
illustrated in figure 12 in a fashion similar to that presented for the near/far 
method. Results are given for the same run sequence as in the near/far method 
for microphone pairs 2-14 and 9-19, representing lateral distances from the 
flight track of 250 m and 1600 ra, respectively. The predictions were made by 
computing ground effects spectra for each microphone of a pair and then sub- 
tracting the spectrum of the microphone over grass from the spectrum of the 
microphone over concrete. The values of the input parameters pertaining to the 
grass were the same as those selected to make the near/far comparison predic- 
tions, namely a value of 62.5 Mg/(s-m^) for the ground flow resistance of grass 
and a value of 0.1 for a. A range of values from 125 to 1000 Mg/(s-m3) was 
tried for the ground flow resistance of concrete. The smallest standard error 
of estimate was obtained between the measured and predicted results with a 
value of 750 Mg/Cs-m^) for the ground flow resistance of concrete, and hence, 
this value v/as used in the predictions of figure 12. 

The same general trends are observed in the direct comparison results as 
in the near/far comparison results: increased measured attenuation with 

decreasing B and maximum attenuation frequency in the range of 200 to 400 Hz. 
However, the measured spectra are more erratic than those obtained from the 
near/far method, and the predicted frequency of maximum attenuation is gener- 
ally lower than the measured frequency. The direct comparison results are, in 
general, more complicated and not as easy to interpret as the near/far results. 
The direct comparison results represent the difference in ground effects 
between two locations, while the near/far results represent the absolute ground 
effects for one microphone location. From a prediction viewpoint, direct com- 
parison predictions are also more complex and subject to larger errors, since 
errors in the two predicted ground effects spectra may be amplified when the 
spectra are subtracted. 


Variations With Elevation Angle 

Plotted in figure 13 are the measured and predicted excess ground attenua- 
tions obtained by the near/far comparison method given as a function of eleva- 
tion angle B for the four 1 /3-octave bands of center frequencies: 100, 250, 
500, and 1000 Hz. Illustrated in the figure are results for all of the 1.2-m 
microphones over grass for the same run sequence as the earlier results. The 
excess ground attenuation results are divided into four slant-range groups: 

230, 440, 900, and 1600 m. The average deviation of the slant range of a data 
point in a particular slant-range group is less than 10 percent. Division of 
the data by the chosen slant ranges partitions the data into the following 
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microphone combinations; 2, 4, 5-6-7, and 8-9-11, respectively. Plotted along 
the abscissa in each figure is 3 in degrees, ranging from 0.5 to 40; along 
the ordinate, ground attenuation in decibels. The measured results are denoted 
in the figure by the symbols; the dashed lines are the predictions. 

Although scatter is evident in the measured results, similar trends are 
seen in the predicted results. The measured and predicted attenuations gener- 
ally show a rapid decrease, approaching zero, with increasing 3 larger than 
10° to 15°. The predicted curves generally fall beneath the majority of the 
data points. 

Comparison of predictions with results from the direct comparison method 
for all the applicable 1 .2-m microphone pairs for the same run sequence are given 
in figure 14 as a function of 3 . The results have been separated into a 230-m 
slant-range group and a 1600-m slant-range group. The average deviation of the 
slant range of a data point in a particular slant-range group is less than 
10 percent. Results for microphone pair 2-14 are in the shorter slant-range 
group while the results from microphone pairs 8-18, 9-19, and 11-20 fall in the 
longer slant-range group. The large scatter and lack of trend seen in these 
plots, particularly in the 1600-m slant-range group, indicate the difficulty 
and complexity in the direct comparison method with respect to the near/far 
method in measuring excess ground attenuation. 


Integrated Measure of Excess Ground Attenuation 

An integrated noise metrics analysis was applied to the T-38A acoustic data 
base. Effective perceived noise level (EPNL) was calculated for a number of 
runs and microphones, and a measure of lateral attenuation in terms of EPNL 
units was determined using the near/far comparison method. The measurement 
microphones used were the 1.2-m microphones positioned over grass. The results 
of the EPNL calculations for the same run sequence as the results given before 
are illustrated in figure 15. Plotted along the ordinate is lateral attenuation 
in EPNL (dB) and along the abscissa is elevation angle 3 in degrees. Eleva- 
tion angle is redefined for the integrated measures to be the angle between the 
source and the receiver at the point of closest approach. A 20 decibel spread 
is seen in the data for small elevation angles. Even with the spread, the trend 
observed earlier of increasing attenuation with decreasing elevation angle is 
clearly seen in the data. The corresponding closest-approach slant ranges 
associated with the data points plotted in figure 15 vary from 180 m to 1530 m. 

The data from figure 15 have been subdivided and replotted in four slant- 
range groups; 190, 370, 765, and 1330 m. The average deviation of the slant 
range of a data point in a particular slant-range group is less than 10 percent. 
A third-order least-square fit, constrained to be zero at an elevation angle of 
90 degrees, has been calculated for each slant-range group and plotted in fig- 
ure 16 along with a lateral attenuation curve obtained from flight data gathered 
by Cooper (ref. 21). As a result of the subdivision into slant-range groups, a 
family of lateral attenuation curves is formed, and a slant-range dependence 
may be observed. As slant range decreases, less lateral attenuation is measured 
for the same elevation angles. For large elevation angles, the curves (or the 
extensions of the curves) merge, showing little measured attenuation. The two 
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largest slant-range curves collapse together on top of the curve for small 
elevation angles determined by Cooper. The slant ranges of the small elevation 
angle data of the curve in reference 21 were greater than 1330 m. 


CONCLUDING REMARKS 

Ground effects on aircraft noise were measured in a flight experiment over 
a wide range of elevation angles and slant ranges. A theoretical model chosen 
for comparison adequately predicted the measured ground effects on actual air- 
craft noise. Owing to the use of an airplane and practical propagation con- 
ditions, the results of the investigation are directly applicable to aircraft 
noise propagation problems. 

The ground attenuation values were determined with two analysis methods; 
the near/far method and the direct comparison method. Results from the two 
methods agreed in general but exhibited considerable scatter, particularly for 
the direct comparison method which was found to be the inferior of the two 
methods. The scatter was due to many contributing factors, including atmo- 
spheric parameter gradients and fluctuations, the data sampling rate in the 
data reduction, and the finite dimensions of the test surfaces. Different 
atmospheric conditions over the grass and the runway were an additional factor 
contributing to the scatter in the direct comparison results. 

The theoretical model employed was the ground effect prediction procedure 
recommended by Pao, Wenzel, and Oncley. The agreement between the measured 
and predicted results was good considering an outdoor environment, a moving 
noise source, and the long slant ranges. The predicted frequency of maximum 
ground attenuation agreed very well with the measured frequency, particularly 
for the near/far comparison results. The amplitudes of the predicted groun 
attenuation were generally smaller than the measured amplitudes. 

The largest ground attenuations, in excess of 20 dB, were found for the 
1 /3-octave bands in the frequency range of 200 to 400 Hz. The measured groun 
attenuation quickly diminished with increasing elevation angle 3 . The measured 
ground attenuations were close to zero for 3 greater than 10 to 15 . A 
strong dependence of ground attenuation on slant range was observed, partic- 
ularly in the effective perceived noise level results for small slant ranges. 

The farther the receiver was from the aircraft, the greater the measured ground 
attenuation for the same 3 . This slant-range dependence disappeared for slant 
ranges greater than about 750 m. 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
October 27, 1980 
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APPENDIX A 


FLIGHT DATA 


nates^jf f '^''e emission position ooordi- 

t-K ■ velocity (VEL) , and the magnetic heading of the aircraft at 

cr!terirori2r50 calculated using a directivity angle 

noLnolature '"h" identifind with the following 

3 ec ' ** ** the microphone 


directivity ANJGLE s 122,5 deg 


filename 

emit 

time 

X 

EGFR01.M,;;31 

1 1 J «6: 38, 07 

-31,1 

EGFR01 , Mi32 

1 1 tRbl 38,07 

-31,1 

EGFR01 , mi 

1 1 : ab; 38, 07 

-31,2 

EGFR0 1 , 

11 ja6!38, 1 1 

-29,2 

EGFR01 , Mu5 

1 n«6l3B, 16 

-26,5 

EGFR01 , 

1 1 ia6l37,86 

-«1, 1 

EGFR01 ,M07 

1 1 !^6!37.90 

-39,0 

EGFROl , M08 

11 ;iJ6:37,95 

-36,8 

EGFRGi.Mag 

1 1 U6I37.99 

-3a, 8 

EGFR01 , mie^ 

1 1 :«6:39,0U 

-32,6 

EGFR01 , Mj 1 

1 1 M6J38.04 

-32,6 

EGFRki.Mi? 

11:^6:38, 0a 

-32,6 

EGFR01 , Mi8 

U !a6j39,00 

12,5 

EGFR01 , Mio 

11 :a6j39,0a 

1«.5 

EGFR01 , 

Il:a6i39,09 

16,7 


Z VEL HEADING 


(M) 


( m/ s 5 

(deg) 

50,0 

11.9 

89,6 

99,6 

50,0 

11.9 

89,6 

99,6 

50, 1 

11.9 

89,6 

99,6 

96,9 

11.9 

89,6 

99,6 

92,5 

11.9 

89,6 

99,6 

66, 1 

11.9 

89,6 

99,6 

62,9 

11.9 

69,6 

99,6 

59,3 

11.9 

89,6 

99,6 

56,0 

11,9 

89,6 

99,6 

52, a 

11.9 

89,6 

99,6 

52, a 

11.9 

89,6 

99,6 

52,3 

11.9 

89,6 

99,6 

■20,7 

12,0 

89,6 

99,6 

29,0 

12,0 

89,6 

99,6 

27,6 

12,0 

89,6 

99,6 
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appendix a 


directivity angle s 122,5 deq 


filename 

EMIT 

time 

X 

EGFR«2,M0l 

li:5ai27,57 

-27,4 

EGFR02.M02 

11154127,57 

-27,3 

EGFR02,M03 

1 1:54127,57 

-27,4 

EGFR 02 ,M 0 a 

11:54!27,61 

-25,4 

EGFR02.M05 

11:54127,67 

-22,8 

EGFR02.M06 

1 1:54:27,36 

-37,3 

EGFR02.M07 

11:54:27,40 

-35,3 

EGFR02,M38 

11:54:27,45 

-33,1 

EGFR02.M09 

11:54:27,49 

-31,1 

EGFR02.M10 

1 1:54:27,54 

-28,9 

EGFR02,M11 

1 1:54:27,54 

-28,8 

EGFR02,Mi2 

11:54:27,54 

-26,8 

EGFR02.M13 

11:54128,29 

5,8 

EGFR02,MH 

11:54:28,29 

5,8 

EGFR02.H15 

11:54:28,28 

5,8 

EGFR02.M16 

11:54:28,29 

6,0 

EGFR02.M17 

11:54:28,29 

6,2 

EGFR02.M18 

11:54:28,51 

16,2 

EGFR02.M19 

11:54:28,55 

16,2 

EGFR02. M20 

1 1 :54:28,60 

20,5 


Y 

C ti) 

Z 

VEL 

(fp/s) 

HEADING 

(deg) 

50,0 

11,8 

88.5 

99,6 

50,0 

11,8 

88,5 

99,6 

50, 1 

11,8 

88,5 

■99,6 

46,8 

11,8 

88,5 

99,6 

42,5 

11,8 

88,5 

99,6 

66, 1 

11,8 

88,5 

99,6 

62,8 

11,8 

88,5 

99,6 

59.2 

11,8 

88,5 

99,6 

56,0 

11,8 

88,5 

99,6 

52,4 

11,8 

88,5 

99.6 

52,4 

11,8 

88,5 

99,6 

52,3 

11.8 

88,5 

99,6 

-3,8 

11,9 

88,5 

99.6 

-3,9 

11,9 

88,5 

99,6 

-3,8 

11.9 

88,5 

99,6 

-4,2 

11.9 

88,5 

99,6 

-4,5 

H.9 

68,5 

99,6 

-20,7 

11.9 

88,5 

99,6 

-24,0 

11.9 

88,5 

99,6 

-27,6 

11.9 

88,5 

99,6 
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APPENDIX A 


DIRECTIVITY ANGLE = 122,5 deq 

filename emit X y z vel heading 



TIME 


( Ti) 


(m/s) 

C deq) 

EGFRpi3,Mt^l 

1 1 tS8:5a,52 

-29,8 

a9,3 

11,9 

89, a 

99,7 

EGFR03, M02 

11 I58|5a,52 

-29,8 

a9,3 

11.9 

89, a 

99,7 

EGFR03.M03 

1 1 :58i5U,52 

-29,9 

a9, a 

11.9 

89, a 

99,7 

EGFR03,M0a 

1 1 J58:5«,57 

-27,5 

as, 5 

11.9 

89, a 

99,7 

EGFR03, M05 

11 I58t5a,6a 

- 2 a, 3 

aa ,2 

11.9 

89, a 

99,7 

EGFR03, M06 

1 1 t58»5^,3a 

-38, a 

63,3 

11.9 

89, a 

99,7 

EGFR03,M07 

lll56j5a,3R 

-36,0 

59.3 

11.9 

89, a 

99,7 

EGFR03, M08 

1 H58l59,a5 

-33,3 

55,0 

11.9 . 

89, a 

99,7 

EGFR03,M09 

1 U58:5a,50 

-30,9 

51,0 

11.9 

89, a 

99,7 

EGFR03,M10 

1 1 :58:5a, 55 

-28,2 

a6, 7 

11.9 

89, a 

99,7 

EGFR03,Mii 

11 :58:5a, 55 

-28,2 

a&, 6 

11.9 

89, y 

99,7 

EGFR03,Mj2 

11 :58;5a,55 

-28,2 

46,6 

11.9 

89,4 

99,7 

EGFR03.M13 

11:58:55,23 

3,2 

-a , 6 

11.9 

69,4 

99,7 

EGFR03,Mia 

11:58:55,23 

3,2 

-a , 6 

11.9 

89,4 

99.7 

EGFR03,Mi5 

11:58:55,23 

3,1 

-a , 5 

11,9 

89,4 

99,7 

EGFR03.M16 

11:58:55, 2a 

3,7 

-5, a 

11.9 

89,4 

99,7 

EGFR03, Ml? 

11:58:55, 2a 

3,8 

-5,6 

11.9 

09,4 

99,7 

EGFR03.M18 

11:58:55,50 

15,7 

-25,2 

11.9 

09,4 

99,7 

EGFR03.M19 

11:58:55,55 

18, a 

-28,9 

11.9 

93,2 

96,2 

EGFR03, M20 

1 1 :58:55,63 

21 , a 

-33.2 

11.9 

93,2 

96,2 
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appendix a 


DIRECTIVITY ANGLE a 122,5 deg 

filename emit X y z vel heading 



time 




(m/s) 

( deg) 

EGFR0U.M01 

p •• V ■ 

12: 

2:97,68 

■90,6 

96,5 

12.9 

89,2 

100,6 

EGFR0a,M02 

12: 

2:97,68 

■ U0 , 6 

96,9 

12,9 

89,2 

100,6 

EGFR0a.M03 

12: 

2:97.60 

•90,7 

96,5 

12,9 

89,2 

100,6 

EGFR0«, 

12: 

2:97,78 

-36.9 

39,9 

12,9 

69,2 

100.6 

EGFR0a.M05 

12: 

2:97,90 

-30.7 

29,8 

12,9 

69,2 

100,6 

EGFR04I, M06 

12: 

2:97.63 

-93.0 

50,5 

12,9 

89,2 

100,6 

EGFR0O, M07 

12: 

2:97,73 

-38,7 

93,2 

12,9 

89,2 

100,6 

EGFR0U,M00 

12; 

2:97,83 

-39.0 

35.2 

12.9 

89,2 

100,6 

EGFR0^.M09 

12: 

2:97,93 

-29,7 

28,0 

12,9 

89.2 

100,6 

EGFR0U,M10 

12: 

2:98,03 

-25,0 

20,0 

12.9 

91.1 

100,9 

EGFR0i}.Mil 

12: 

2:96,03 

-29,9 

19,9 

12.9 

91.1 

100,9 

EGFR04.M12 

12: 

2:98,03 

-29.9 

19.8 

12,9 

91,1 

100,9 

EGFR0il,Mi3 

12: 

2:98,38 

-8,6 

-7.9 

12,5 

91,1 

100,9 

EGFR0U.M1A 

121 

2:98,38 

-8,6 

-8,0 

12.5 

91.1 

100,9 

EGFR0a,Ml5 

12: 

2:98,38 

-8,6 

-7,9 

12.5 

91.1 

100,9 

E6FR0a, Mi6 

12: 

2:98,97 

-9,7 

-19,6 

12,9 

91,1 

100,9 

EGFR0a,Mi7 

12: 

2:98,97 

-9,6 

-19,8 

12,9 

91.1 

100,9 

EGFRBa.Mia 

12: 

2198,97 

16,2 

-53,8 

11,8 

91.1 

100,9 

EGFR0«,M19 

12: 

2:99,07 

23,2 

-62,3 

11,6 

91,1 

100,9 

EGFR0^*,M20 

12: 

'2199,20 

28,8 

-71,9 

11,5 

91.1 

100,9 
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. APPENDIX A 


DIRECTIVITY ANGLE s 122,5 deg 


filename 


emit 

TIME 

X 

Y 

( Ti) 

Z 

VEL 

(m/8) 

HEADING 
( deg) 

EGFR05.M01 

I2t 

6:59,17 

-23,0 

50,8 

12.4 

91.8 

99.3 

EGFR05.M02 

121 

6:59.17 

-23,8 

50,8 

12.4 

91,8 

99,3 

EGFR05,H03 

12i 

6:59,17 

•23,9 

50,9 

12,4 

91,8 

99,3 

EGFR05,M0a 

121 

6:59,20 

-22, « 

48. 5 

12.4 

91,8 

99.3 

EGFR05,M05 

12: 

6:59, 2i< 

-20,5 

45,4 

12,4 

91,6 

99.3 

EGFR05.M06 

121 

6:50,93 

-35,6 

69,7 

12.4 

91,8 

99,3 

EGFR05.M07 

121 

6:58.96 

-3^,1 

67,3 

12.4 

91,8 

99,3 

EGFR05.M08 

12: 

6:59,00 

-32.5 

64,7 

12.4 

91,8 

99,3 

EGFR05.M09 

121 

6:59,02 

-31,0 

62,3 

12,4 

91,8 

99,3 

EGFR05, Ml0 

12: 

6:59,06 

-29, a 

59,7 

12,4 

91,8 

99,3 

EGFR05.Mii 

12: 

6:59,06 

•29, « 

59,7 

12. a 

91,8 

99,3 

EGFR05.M12 

12: 

6:59,06 

•29,3 

59,7 

12.4 

91,0 

99,3 

EGFR05.M13 

12: 

6:59,06 

9.6 

-2,9 

12,4 

91,8 

99,3 

EGFR05,Mia 

121 

6:59,86 

9.6 

-2,9 

12.4 

91,8 

99,3 

EGFR05,Mi5 

12: 

6:59,86 

9.5 

-2,8 

12.4 

91,8 

99,3 

EGFR05, M16 

12: 

6:59,87 

9.8 

-3,3 

12,4 

91,8 

99,3 

EGFR05.M17 

12: 

6:59,87 

10,0 

-3,6 

12,4 

91.8 

99,3 

EGFR05.M18 

12: 

7: 0.02 

17,2 

-15,1 

12,4 

91,8 

99,3 

EGFR05.M19 

12: 

7: 0,05 

18,6 

•17,4 

12,4 

91,8 

99.3 

EGFR05,M30 

121 

7: 0,08 

20.3 

-20, 1 

12,4 

91.6 

99,3 
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APPENDIX A 


DIRECTIVITY ANGLE s 122,5 deg 

filename emit X y z vel heading 



time 




(m/8) 

(deg) 

EGFR06.M01 

19l37l37,79 

-24,5 

51,8 

13,1 

90,7 

99,0 

EGFR06, M02 

19137137, 79 

-24,5 

51,8 

13. 1 

90,7 

99,0 

EGFR06.M03 

19137137.79 

-24,6 

52.0 

13. 1 

90,7 

99,0 

EGFR06, M0a 

19|37J37,80 

-23.7 

50,7 

13, 1 

90,7 

99,0 

EGFR06.M05 

19;37I37,83 

-22,7 

49,0 

13,1 

90,7 

99,0 

EGFR06t M06 

19137137.50 

-38,4 

74,0 

13,1 

90,7 

99,0 

EGFR06.M07 

19137137,52 

■37,6 

72,7 

13,1 

90,7 

99.0 

EGFR06,M06 

19137137,53 

-36,7 

71,3 

13.1 

90,7 

99,0 

EGFR06.M09 

19137137,55 

-35,9 

70,0 

13,1 

90,7 

99,0 

EGFR06, M10 

19137137. a5 

-13,4 

80.5 

17,0 

66,4 

105,5 

EGFR06.M1 1 

19:37137, as 

-13,4 

80,5 

17,0 

86,4 

105,5 

EGFR06.M12 

19137137, a5 

-13,4 

80,5 

17,0 

66,4 

105,5 

EGFR06.M13 

19137138,48 

9,2 

•1,7 

13,2 

90,7 

99,0 

EGFR06, M14| 

19137138, 48 

9.2 

-1,7 

13.2 

90,7 

99,0 

EGFR06.M15 

19137138,48 

9,1 

•1,5 

13,2 

90,7 

99,0 

EGFR06, M16 

19137138,51 

10,3 

-3,5 

13,2 

90,7 

99.0 

EGFR06.M17 

19137138,52 

10,5 

•3,8 

13.2 

90,7 

99,0 

EGFR06,Mi6 

19137138,57 

13.3 

-8.3 

13,2 

90,7 

99,0 

EGFR06, Mi9 

19137138,59 

14,1 

-9,5 

13,2 

90,7 

99,0 

EGFR06.M20 

19:37138,61 

15.0 

-11,0 

13,2 

90,7 

99,0 
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APPENDIX A 


DIRECTIVITY ANGLE = 123.5 deg 

filename emit X y z vel heading 



TIME 


Cm) 


(m/s) 

( deg) 

EGFR07.M01 

19:a2ta7.R5 

• 28,7 

50,8 

6,9 

92,8 

99,4 

EGFR07.MPI3 

I9{a2:a7,95 

■28,7 

50,8 

6.9 

92,8 

99,4 

EGFR07.M03 

I9t^l2ia7,95 

-28,7 

50,8 

6.9 

92,8 

99,4 

EGFR07, M0a 

I9ja2*«7.98 

-27,2 

48, « 

6.9 

92,8 

99,4 

EGFR07.M05 

I9ia2l«8,02 

-25. 1 

45,0 

6.9 

92,6 

99,4 

EGFR07.M06 

I9|i)2ltl7,72 

-a0, 1 

69,2 

6,9 

92,8 

99,4 

EGFR07.M07 

19ia2ia7.75 

-38,5 

66,6 

6,9 

92,8 

99,4 

EGFR07.M08 

19|U2ia7,78 

-36,8 

63,9 

6,9 

92,8 

99,4 

EGFR07.M09 

19ia2ia7.82 

• 35,3 

61,4 

6.9 

92,8 

99,4 

EGFR07.M10 

I9»a2l«7,85 

-33,6 

58,6 

6,9 

92,8 

99,4 

EGFR07.M1 1 

l9iU2ta7,85 

-33,5 

58,6 

6,9 

92,8 

99,4 

EGFR07.M12 

19U2: a7.85 

-33,5 

58,5 

6,9 

92,6 

99, q 

E6FR07.M13 

19: a2ia8,63 

a. 6 

-2,9 

6.9 

92,6 

99,4 

EGFR07.M1Z4 

19:a2ia8,63 

u,7 

•2,9 

6.9 

92,8 

99,4 

EGFR07.M15 

19:«2lii8,63 

a. 6 

-2,9 

6.9 

92,8 

99,4 

EGFR07.M16 

19IU3I 3,66 

-181,9- 

1882,2 

-384,3 

102, 1 

71,9 

EGFR07.M17 

I9ia3: 3,66 

-181,9- 

1862,3 

-384,3 

102, 1 

71,9 

EGFR07.M18 

19!U21U8,80 

12.8 

-15,9 

6,9 

92,8 

99,4 

EGFR07.M19 

I9:^2ia8,83 

1«,3 

-18,4 

6.9 

92,6 

99,4 

EGFR07, M20 

l9ia2lR8,87 

16,0 

-21,2 

6,9 

92,8 

99, « 
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APPENDIX A 


DIRECTIVITY 

FILENAME 

ANGLE = 

emit 

TIME 

122,5 deg 
X 

Y 

( m) 

Z 

VEL 

(m/s) 

HEADING 

(deg) 

EGFR08.M01 

19j«8l4|5,80 

-30,0 


50,5 

8.3 

93,6 

99,4 

EGFR08.M02 

I9:ti6l^5.80 

-30.0 


50,5 

8.3 

93,6 

99,4 

EGFR08.M03 

19U8IU5,79 

"30,0 


50,5 

8.3 

93,6 

99,4 

EGFR08,M0a 

19:^8*45,83 

-28,3 


47.7 

8.3 

93,6 

99,4 

EGFR08.M05 

19*46:45,88 

•26,0 


44,0 

8,3 

93,6 

99,4 

EGFR08.M06 

19*48*45,58 

-40,6 


67,9 

8,3 

93,6 

99,4 

EGFR08.M07 

19*48*45,61 

•39,0 


65,0 

8,3 

93,6 

99,4 

EGFR08, M08 

19*48*45,65 

-37.1 


61,9 

8,3 

93,6 

99,4 

EGFR08.M09 

19*40145,69 

-35,3 


59,1 

8,3 

93,6 

99,4 

EGFR08.M10 

19*48*45,73 

-33, a 


55,9 

8,3 

93,6 

99,4 

EGFR08,MH 

19*48*45,73 

•33,4 


55,9 

8,3 

93,6 

99,4 

EGFR08.M12 

19*48*45,73 

-33,3 


55,9 

8,3 

93,6 

99,4 

EGFR08.M13 

19*48*46,47 

3,3 


-3.3 

8.3 

93,6 

99,4 

EGFR08,Mia 

19*48*46,47 

3,3 


-3,3 

8,3 

93,6 

99,4 

EGFR08.M1S 

19*48*46,47 

3,3 


•3,2 

8.3 

93,6 

99,4 

EGFR08.M16 

19*48*46,47 

3.2 


• 3,1 

8,3 

93,6 

99,4 

EGFR08.M17 

19*48*46,47 

3,3 


-3,3 

8.3 

93,6 

99,4 

EGFR08.M18 

19*46*46.66 

12. « 

m 

18.0 

8.3 

93,6 

99,4 

EGFR08.M19 

19*46146.69 

1«,1 

m 

20,8 

8.3 

93,6 

99,4 

EGFR08, M20 

19*48*46,73 

16. 1 

m 

24.0 

8,3 

93, 6 

99,4 



APPENDIX A 


directivity angle « 122.5 deg 


filename 

emit 

TIME 

y 

EGFR09.M01 

19152136. a0 

•28,9 

EGFR09, M02 

19*52138, U0 

-28,9 

EGFR09, M03 

19*52138,40 

-28,9 

EGFR09, M0i| - 

19*52*38,44 

• 26,9 

EGFR09.H05 

19*52138,49 

•24,3 

EGFR09, M06 

19*52138,20 

•38,8 

EGFR09.M07 

19*52138,23 

-36,8 

EGFR09, M08 

19*52*38,28 

-34,6 

EGFR09, M09 

19*52*30,32 

•32,6 

EGFR09, Mi0 

19*52*38,37 

•30,4 

EGFR09,Mii 

19*52138,37 

•30,4 

EGFR09.M12 

19*52*38,37 

-30,4 

EGFR09.M13 

19*52*39,08 

4,3 

EGFR09, Ml 4 

19*52*39,08 

4.3 

EGFR09, M15 

19*52*39,08 

«,3 

EGFR09.M16 

19*52*39,05 

2.9 

EGFR09.M17 

19*52*39,05 

3,0 

EGFR09,M18 

19*52*38,53 

-3,6 

EGFR09, M19 

19*52*39,33 

16.7 

EGFR09.M20 

19*52*39,38 

18,9 


Y 2 VEL HEADING 


(m) 


(m/s) 

( deg) 

50,1 

5.7 

93,4 

99,6 

50, 1 

5.7 

93,4 

99,6 

50, 1 

5,7 

93,4 

99,6 

46,9 

5.7 

93,4 

99,6 

42.6 

5.7 

93,4 

99,6 

66.2 

5.7 

93,4 

99.6 

62,9 

5.7 

93,4 

99,6 

59,4 

5.7 

93,4 

99,6 

56,1 

5,7 

93,4 

99,6 

52.5 

5.7 

93,4 

99,6 

52,5 

5.7 

93,4 

99,6 

52,5 

5.7 

93,4 

99.6 

•3,7 

5,6 

93,4 

99,6 

-3.7 

5.6 

93,4 

99,6 

-3,7 

5,6 

93,4 

99,6 

-1,4 

5,6 

93,4 

99,6 

•1,7 

5,6 

93,4 

99,6 

44.4 

9.9 

90,3 

104,6 

23,8 

5,5 

93.4 

99,6 

27,5 

5,5 

93,4 

99,6 
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APPENDIX A 


DIRECTIVITY ANGLE a 122i5 deg 


filename 

EMIT 

TIME 

X 

Y 

(m3 

Z 

VEL 

(m/s) 

HEADING 

(deg) 

EGFR10.M01 

lRl56l2a, 1« 

• 27,2 

50,7 

18,5 

93,4 

99,3 

EGFR10, M02 

I9l56l2«, 14 

•27,2 

50,7 

18,5 

93,4 

99.3 

EGFR10.M03 

19156124,13 

•27,4 

51,0 

18.5 

93,4 

99,3 

EGFR10.M0U 

19156124,16 

■ 26,0 

48,7 

18,5 

93,4 

99,3 

EGFR10.M05 

19156124,20 

-24,2 

45,8 

18,5 

93,4 

99,3 

EGFR10,M06 

19*56:23,89 

-39,4 

70,2 

18,5 

93,4 

99,3 

EGFR10.M07 

19*56123,92 

-37,9 

67,9 

18,5 

93,4 

99,3 

ECFR10.M08 

19*56*23,95 

-36,4 

65,5 

18.5 

93,4 

99,3 

EGFR10.M09 

19*56*23,98 

-35, 1 

63,3 

18,5 

93,4 

99,3 

EGFR10.H10 

19*56*24,02 

-33,5 

60,6 

18.5 

93,4 

99,3 

EGFR10.MU 

19*56*24,02 

-33,5 

60,8 

18,5 

93,4 

99,3 

EGFR10.M12 

19*56*24,02 

-33,5 

60,8 

18,5 

93,4 

99,3 

EGFR10.M13 

19*56*24,82 

6,2 

-2,9 

18,6 

93,4 

99,3 

EGFRl0,Miq 

19*56*24,82 

6,2 

-2.9 

18.6 

93,4 

99,3 

EGFR10.M15 

19*56*24,61 

6,0 

•2,7 

18,6 

93,4 

99,3 

EGFR10.M16 

19*56*24,88 

9,0 

•7,4 

18,6 

93,4 

99,3 

EGFR10.H17 

19*56*24,88 

9,1 

-7,6 

18,6 

93,4 

99.3 

EGFR10.M18 

19*56*24,96 

13,2 

-14.2 

18,6 

93,4 

99,3 

EGFR10.M19 

19*56*24,98 

14,6 

-16,5 

18,6 

93,4 

99,3 

EGFR10.N20 

19*56*25,02 

16,2 

-18,9 

18,6 

93,4 

99,3 
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APPENDIX A 


DIRECTIVITY ANGLE n 122,5 deg 

filename emit X y z vel heading 




time 


Cm) 


(m/s) 

( deg) 

EGFRll.Mfii 

201 

01 

2,09 

-33,9 

46,5 

21.2 

94,1 

99,9 

EGFR11,M02 

201 

01 

2, 09 

•33,9 

48,5 

21.2 

94,1 

99,9 

EGFRi1,Mr3 

201 

01 

2,09 

-34, 1 

48,8 

21,2 

94, 1 

99,9 

EGFR 1 1 , 

20: 

01 

2.14 

-31,4 

44,4 

21,2 

94.1 

99,9 

EGFRI l,M05 

201 

01 

2,21 

•27,9 

38,7 

21,1 

94,1 

99,9 

EGFR11.M06 

201 

01 

1.92 

•41,8 

61,5 

21.2 

94, 1 

99,9 

EGFRU,M07 

201 

01 

1.98 

•39. 1 

57,0 

21.2 

94, 1 

99,9 

EGFR11.M08 

201 

01 

2,04 

-36, 1 

52,2 

21,2 

94.1 

99,9 

EGFRll,M0q 

201 

01 

2.09 

•33.5 

47,8 

21,2 

94. 1 

99,9 

EGFRll.Mia 

201 

01 

2,16 

-30,5 

42,9 

21,2 

94, 1 

99,9 

EGFRll.Mii 

20: 

01 

2,16 

-30,5 

42.9 

21,2 

94,1 

99,9 

EGFRU.M12 

201 

01 

2,16 

-30, 4 

42,9 

21.2 

94, 1 

99,9 

EGFR11,Mi3 

201 

01 

2,76 

•1,0 

-5,4 

21,1 

94, 1 

99,9 

EGFRil,Ml« 

201 

01 

2,76 

-1,0 

-5,4 

21.1 

94,1 

99,9 

EGFRll.MiS 

201 

01 

2,76 

•1.2 

-5, 1 

21.1 

94, 1 

99,9 

EGFRI 1,M16 

201 

01 

2,85 

3,4 

•12,7 

21.1 

94, 1 

99,9 

EGFR11.M17 

201 

01 

2,85 

3,6 

-12.9 

21.1 

94,1 

99,9 

EGFRll.MiS 

201 

01 

3,04 

12,8 

-28,0 

21.1 

94, 1 

99,9 

EGFR11.M19 

201 

01' 

3,09 

15.4 

-32,4 

21,1 

94, 1 

99,9 

EGFR11,M20 

201 

01 

3,16 

18,4 

-37,3 

21.1 

94,1 

99,9 
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APPENDIX A 


DIRECTIVITY ANGLE = 122,5 deg 

filename emit X y z vel heading 




TIME 


C 'll) 


( m/ 9 ) 

(deg) 

EGFR12.M01 

201 

3:59,09 

-29,2 

50,1 

22,3 

95,4 

99,4 

EGFR12.M02 

201 

3:59,09 

-29,2 

50,1 

22,3 

95,4 

99,4 

EGFR12.M03 

20i 

3159,09 

-29,5 

50.5 

22.3 

95,4 

99,4 

EGFR12, M04 

20} 

3:59,13 

•27,8 

47,8 

22,3 

95,4 

99,4 

EGFR12.M05 

201 

3159, 16 

-25,7 

44.4 

22,3 

95,4 

99,4 

EGFR12.M06 

20: 

3:50,87 

• 40,7 

68,5 

22,3 

95.4 

99,4 

EGFR12.M07 

20: 

3:50,90 

-39,0 

65,9 

22,3 

95,4 

99,4 

EGFR12,M08 

20: 

3158,94 

-37,2 

63,0 

22,3 

95,4 

99,4 

EGFR12.M09 

20: 

3:58,97 

"35,6 

60,4 

22.3 

95,4 

99,4 

EGFR12.M10 

20: 

3:59,01 

-33,8 

57.5 

22,3 

95,4 

99,4 

EGFR12.M11 

20: 

3:59,01 

-33,8 

57,4 

22,3 

95.4 

99,4 

EGFR12.M12 

20: 

3:59.01 

-33,0 

57,4 

22,3 

95,4 

99.4 

EGFR12.M13 

20: 

3:59,76 

4,1 

-3,6 

22.4 

95,4 

99,4 

EGFRl2,Mia 

201 

3:59,76 

4,0 

-3,5 

22.4 

95,4 

99,4 

EGFR12.M15 

20: 

3 : 59,75 

3,9 

•3,2 

22,4 

95,4 

99,4 

EGFR12.M16 

20: 

3:59,84 

0.3 

-10,4 

22.4 

95,4 

99,4 

EGFR12.M17 

201 

3:59,04 

8.4 

-10,6 

22.4 

95,4 

99,4 

EGFR12.M18 

20! 

3:59,92 

12.3 

-16,8 

22.4 

95,4 

99,4 

EGFR12.M19 

20: 

3:59,95 

13,9 

-19,5 

22.4 

95,4 

99.4 

EGFR12.M20 

20: 

3:59,99 

15,7 

-22., 4 

22,4 

95,4 

99,4 
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APPENDIX A 


DIRECTIVITY ANGLE g 122,5 deg 


filename 


emit 

TIME 

X 

Y 

Cm) 

Z 

VEL 

(m/s) 

HEADING 

(deg) 

EGFR13.M01 

21 : 

2130,04 

-39,9 

45,9 

19,6 

102,5 

100,6 

EGFR13.M02 

211 

2130,04 

•39.9 

45,9 

19,6 

102,5 

100,6 

EGFR13,M03 

21} 

2130,04 

• 40,0 

46. 1 

19,6 

102,5 

100,6 

EGFR13,M0U 

211 

2130,13 

-35.7 

38.7 

19,6 

102,5 

100,6 

EGFR13.M05 

211 

2130,23 

-29.8 

28,8 

19,6 

102,5 

100,6 

EGFR13.M06 

211 

2130,00 

-42,0 

49,4 

19,6 

102,5 

100,6 

EGFR13.M07 

211 

2130,09 

-37,4 

41.8 

19,6 

102,5 

100,6 

EGFR13,M08 

211 

2130,18 

• 32,6 

33,6 

19,6 

102,5 

100,6 

EGFR13,M09 

211 

2130.27 

• 28,2 

26.1 

19,6 

102,5 

100,6 

EGFR13.M10 

211 

2130,36 

•23,3 

17.8 

19,7 

102,5 

100,6 

EGFR13.M11 

211 

2130,36 

-23,2 

17.7 

19.7 

102,5 

100,6 

EGFR13.M12 

211 

2130,36 

-23,2 

17.6 

19.7 

102,5 

100.6 

EGFR13.M13 

211 

2130,66 

-7.8 

-8,4 

19,7 

102.5 

100,6 

EGFRl3,Mia 

211 

2130,66 

• 7,8 

-8,5 

19,7 

102,5 

100,6 

EGFR13.M15 

211 

2130,66 

-7,9 

-8,3 

19.7 

102,5 

100,6 

EGFR13.M16 

211 

2130,76 

-2, 6 

-17,2 

19,7 

102,5 

100,6 

EGFR13.M17 

211 

2130,76 

-2.5 

-17,4 

19,7 

102,5 

100,6 

EGFR13.M18 

211 

2131,10 

15,2 

-47,3 

19,8 

102,5 

100,6 

EGFR13.M19 

211 

2131,18 

19,6 

•54.7 

19,8 

102,5 

100,6 

EGFR13.M20 

211 

2131,28 

24,5 

-63, 1 

19,0 

102.5 

100,6 
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APPENDIX A 


DIRECTIVITY ANGLE s 122,5 deg 

filename emit y y z vel heading 




TIME 


( w) 


( m/ a 5 

(deg) 

EGFR14.M01 

211 

6119,05 

-27,6 

50,9 

20,7 

92,0 

99,3 

EGFR1^,M02 

211 

6119,05 

•27,6 

50.5 

20.7 

92.0 

99,3 

EGFRia,M03 

21t 

6119,05 

•27,8 

50,8 

20,7 

92,0 

99,3 

EGFRia,M0a 

21 1 

6119,08 

•26,3 

98,9 

20,7 

92,0 

99,3 

EGFRia,M0S 

211 

6119, 12 

•29,5 

95,9 

20,7 

92,0 

99,3 

EGFRia,M06 

211 

6118,60 

•39,6 

69,7 

20,7 

92,0 

99,3 

ECFRia,M07 

211 

6118,89 

• 38, 1 

67,3 

20,7 

92,0 

99.3 

EGFRia,M08 

211 

6118,87 

• 36,5 

69,8 

20,7 

92.0 

99,3 

EGFRH.M09 

211 

6118,90 

•35,1 

62,9 

20,7 

92,0 

99,3 

ECFRia,Ml0 

211 

6118,93 

•33,5 

59,9 

20,7 

92,0 

99,3 

EGFRl<l,Mll 

211 

6118,93 

•33,9 

59,8 

20.7 

92,0 

99,3 

EGFRl«,Ml2 

211 

6118,93 

-33,9 

59,8 

20.7 

92,0 

99,3 

EGFR1^,Mi3 

211 

6119,73 

5,8 

-3.2 

20.7 

92,0 

99,3 

EGFRH.Mia 

211 

6119, 73 

5,8 

-3,2 

20,7 

92,0 

99,3 

EGFR14.M15 

211 

6119,73 

5,6 

-2,9 

20.7 

92,0 

99,3 

EGFRH.M16 

211 

61 19,80 

9,2 

• 8.8 

20,7 

92,0 

99,3 

EGFR1/I.M17 

211 

6119,81 

9,9 

-9,0 

20,7 

92,0 

99,3 

EGFRia.MiS 

211 

6119,89 

13,1 

• 15,0 

20.7 

92,0 

99,3 

EGFRia,Mi9 

211 

6119,91 

19,6 

-17.3 

20,7 

92,0 

99,3 

EGFRia,H20 

211 

6119,95 

16.2 

-19,9 

20,7 

92,0 

99,3 
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appendix a 


DIRECTIVITY ANGLE a 123,5 dec? 

filename emit y y z vel heading 




TIME 


( 


Cm/») 

(deg) 

EGFR15.M01 

21: 

9:53,39 

-39,3 

97,9 

18,6 

99,3 

100, 1 

EGFR15.M02 

211 

9:53,39 

-39.3 

97,9 

18,6 

99.3 

100, 1 

EGFR15.M03 

21 : 

9:53.39 

•39.5 

98,2 

18,6 

99,3 

100, 1 

EGFRl5,M0a 

21 : 

9:53,95 

-36,3 

92,9 

18,6 

99,3 

100. 1 

EGFR15.M05 

21 : 

9:53.59 

-32, 1 

36,0 

18,6 

96,0 

100,3 

EGFR15.M06 

21 1 

9:53.27 

•95,6 

50,3 

18.7 

99,3 

100, 1 

EGFR15.M07 

211 

9:53.33 

-92,3 

53,0 

18,7 

99,3 

100, 1 

EGFR15,M08 

21 1 

9:53,90 

-38,9 

97,2 

18,6 

99,3 

100. 1 

EGFR15,M39 

211 

9:53,97 

-35,8 

92,1 

18,6 

99,3 

100, 1 

EGFR15.M1C? 

21 1 

9:53,59 

-32,3 

36,3 

18.6 

96.0 

100,3 

EGFR15.M1 1 

211 

9:53,59 

-32,2 

36,2 

18,6 

96,0 

100,3 

EGFR15.M12 

21 1 

9:53,59 

•32,2 

36,2 

18,6 

96,0 

100,3 

EGFRlS.Ml? 

2i: 

9:59,06 

-6,9 

-6,9 

18,8 

96,0 

100.3 

EGFR15.MU 

211 

9:59,06 

•6,9 

-6,9 

18,0 

96,0 

100,3 

EGFRlS.MiS 

2i: 

9:59,06 

• 6,5 

• 6,7 

18,8 

96.0 

100,3 

EGFR15.M16 

2i: 

9:59,16 

•1.9 

-15,2 

10,8 

96,0 

100,3 

EGFR15.M17 

21 : 

9:59, 16 

• 1,3 

-15.9 

18,8 

96.0 

100,3 

EGFR15,M18 

211 

9:59,95 

12,5 

•38,9 

18,9 

96,0 

100,3 

EGFR15.M19 

2i: 

9:59,52 

16, 1 

-99,5 

19.0 

96,0 

100,3 

EGFR15.M20 

21 : 

9:59,60 

20,2 

•51,3 

19,0 

96,0 

100,3 
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APPENDIX A 


DIRECTIVITY ANGLE a 122,5 deg 


filename 

EMIT 

TIME 

X 

EGFR16.M01 

21 J 13l5a,52 

• 42,4 

EGFR16.M02 

211 13*5«,52 

• 42,4 

EGFR16.M03 

211 I3l5a,52 

•42,8 

EGFRl6,Maa 

21M3J54,59 

•39,2 

EGFR16.M05 

21113154,69 

-34,3 

EGFR16.M06 

21 113154,42 

•47,2 

EGFR16.M07 

21113154.50 

-43,3 

EGFR16.M08 

21113154,59 

-39, 1 

EGFR16.M09 

21 113154,66 

-35,3 

EGFR16.M10 

21113154,75 

• 31,1 

EGFRl6.Mil 

21113154,75 

•31,0 

EGFR16.M12 

21113154,75 

•31,0 

EGFR16.M13 

21113155,17 

•10.1 

EGFR16.MH 

21113155,17 

•10. 1 

E6FR16.M15 

21113155,16 

•10,5 

EGFR16.M16 

21113155,40 

1.3 

EGFR16.M17 

21113155,40 

l.« 

EGFR16.M18 

21113155,55 

8,9 

ECFR16.M19 

21113155,62 

12,9 

EGFR16.M20 

21113156,52 

56,0 


Y Z VEL HEADING 


C m) 


(m/s) 

(deg) 

45,5 

37,7 

95,3 

100,4 

45,6 

37,7 

95,3 

100,4 

46,3 

37.7 

95.3 

100,4 

40,3 

37,7 

95,3 

100.4 

32,1 

37,7 

95.3 

100,4 

53,5 

37,6 

95,3 

100,4 

47,0 

37,6 

95,3 

100,4 

40. 1 

37,7 

95.3 

100,4 

33.7 

37,7 

95,3 

100,4 

26,6 

37,8 

95,3 

100,4 

26,5 

37,8 

95,3 

100.4 

26.5 

37,8 

95.3 

100,4 

• 8,5 

38, 1 

100,2 

100,4 

• 8,5 

38,1 

100,2 

100,4 

-7,9 

38.1 

100,2 

100,4 

•27.7 

38,5 

100,2 

100,4 

-27.9 

38,5 

100,2 

100,4 

•40,2 

38,7 

96,5 

98,7 

•46,5 

38,8 

96,5 

98.7 

119.5 

40.2 

93,3 

99,5 
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APPENDIX A 


DIRECTIVITY ANGLE a 122,5 deg 

filename emit X y z vel heading 



TIME 


(m) 



Cdeg) 

EGFR17.M01 

21*17135,52 

-33,3 

47,4 

39,3 

96,3 

99,7 

EGFR17.M02 

21 J17I3S.52 

• 33, a 

47,5 

39,3 

96.3 

99,7 

EGFR17.M03 

21117135,51 

-33,9 

48,3 

39.3 

96.3 

99,7 

EGFRl7,M0a 

21117135,55 

-31,8 

44,9 

39,2 

96,3 

99,7 

EGFR17.M05 

21117135,60 

-29,0 

40,4 

39.2 

96,3 

99,7 

EGFR17.M06 

2l: 17135,32 

-a3,a 

63,8 

39,3 

96,3 

99,7 

EGFR17.M07 

21117135,36 

-ai.i 

60,1 

39,3 

96.3 

99,7 

EGFR17.M00 

21 1 17135, ai 

-38,7 

56, 1 

39,3 

96,3 

99,7 

EGFR17.M09 

2H17l35,R5 

-36,4 

52.5 

39,3 

96,3 

99,7 

EGFR17.M10 

21*17*35,51 

-33,9 

46,4 

39,3 

96.3 

99,7 

EGFR17.M11 

21*17135,51 

•33,9 

48.3 

39,3 

96,3 

99,7 

EGFR17.M12 

21*17*35,51 

-33,9 

46,4 

39.3 

96,3 

99,7 

EGFR17.M13 

21*17*36,17 

-0.4 

• 6,2 

39,1 

96,3 

99,7 

EGFRl7,Mia 

21*17*36,17 

-0,5 

•6, 1 

39,1 

96,3 

99,7 

EGFR17.M15 

21*17*36, 16 

• 0,9 ^ 

•5.4 

39,1 

96,3 

99,7 

EGFR17.M16 

21*17*36.37 

9.5 

-22.4 

39,0 

96,3 

99.7 

EGFR17.M17 

21*17*36,37 

9,7 

•22,6 

39,0 

96,3 

99,7 

EGFR17.M18 

21*17*36,38 

10.5 

-24,0 

39,0 

96,3 

99,7 

EGFR17.M19 

21* I7*36,a3 

12,7 

-27,6 

39,0 

96,3 

99,7 

EGFR17.M23 

21 * 17*36, U8 

15,2 

-31,7 

39,0 

96,3 

99.7 
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APPENDIX A 


DIRECTIVITY ANGLE s 122,5 deg 


filename 

EMIT 

TIME 

X 

EGFR18.M01 

21120157,65 

-31.0 

EGFR10.M02 

21120157,65 

-31,0 

EGFR18,M03 

21120157.64 

-31,5 

EGFR18,M0« 

21120157,68 

-29,3 

EGFR18.M05 

21120157,74 

-26,5 

EGFR18.M06 

21120157.46 

• 40,7 

EGFR18.M07 

21120:57.51 

-38,4 

EGFR18.M08 

21120:57,55 

-35,9 

EGFRl8,M0d 

21:20:57,60 

-33,6 

EGFR18.M10 

21:20:57,65 

-31,0 

EGFR18.M11 

21120157,65 

"31,0 

EGFR18.M12 

21:20:57,65 

-31,0 

EGFRl8,Ml3 

21:20:58,30 

1.9 

EGFRia.Mia 

21:20:58.30 

1.8 

EGFR18.M15 

21:20:50,29 

1.4 

EGFR18.M16 

21:20158.48 

10.6 

EGFR18.M17 

21:20:58,48 

10,7 

EGFR18.M18 

21:20:58,52 

13,2 

EGFR18.M19 

21:20:58,57 

15.5 

EGFR18.M20 

21:20:58,62 

18.1 


Y 

(ml 

Z 

VEL 

(m/s) 

HEADING 

(deg) 

47,3 

37,8 

96,9 

99,7 

47,4 

37.8 

96,9 

99,7 

48,2 

37,8 

96,9 

99,7 

44.6 

37,8 

96,9 

99,7 

39,9 

37,7 

96,9 

99,7 

63,2 

37.9 

96,9 

99,7 

59,4 

37.9 

96,9 

99,7 

55,3 

37,8 

96,9 

99,7 

51,5 

37,8 

96,9 

99,7 

47,3 

37,8 

96,9 

99,7 

47,3 

37,8 

96,9 

99,7 

47,4 

37,8 

96,9 

99,7 

"6,3 

37,4 

96,9 

99,7 

-6,2 

37,4 

96,9 

99,7 

•5.6 

37,4 

96,9 

99.7 

-20,6 

37,3 

96,9 

99,7 

-20,8 

37.3 

96,9 

99,7 

-24,8 

37,3 

96,9 

99,7 

-28,6 

37,2 

96,9 

99,7 

-32,8 

37,2 

96,9 

99,7 
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APPENDIX A 


DIRECTIVITY ANGLE = 122,5 deq 

filename emit X y z vel heading 



TIME 


Cm) 


(m/s) 

(deg) 

EGFR1R.M01 

21 125IS7.80 

-35,8 

41,8 

70,4 

98,2 

99,9 

EGFR19.M02 

21:25157,80 

•36,0 

42, 1 

70,4 

98,2 

99,9 

E6FRl9.Ma3 

21:25:57,78 

-36,9 

43,6 

70,4 

98.2 

99,9 

EGFR19,M04 

21:25:57,81 

-35,4 

41.1 

70,4 

98,2 

99,9 

EGFR19, M05 

21:25157.87 

-32,5 

36.4 

70,4 

98.2 

99,9 

EGFR19.M06 

21:25:57,59 

•46,5 

59,4 

70,3 

98,2 

99,9 

EGFRl9,M07 

21125:57,64 

-43,8 

55,0 

70,3 

98,2 

99,9 

EGFR19, M08 

21:25:57,70 

• 40,9 

50,2 

70,3 

98,2 

99,9 

EGFR19, M09 

21:25:57,75 

-38,2 

45,8 

70,4 

98,2 

99,9 

EGFR19,M10 

21:25:57,81 

•35,1 

40,7 

70,4 

98,2 

99,9 

EGFR19.M1 1 

21:25:57,81 

•35, 1 

40,7 

70,4 

98,2 

99,9 

EGFR19.M12 

21:25:57,81 

-35,2 

40,6 

70,4 

96,2 

99,9 

EGFR19.M13 

21:25:58,43 

•3.5 

-11.3 

70,6 

98,2 

99,9 

EGFR19.M14 

21:25:58,43 

•3.7 

-11,0 

70,6 

98,2 

99,9 

EGFR19.M15 

21:25:58,41 

• 4,4 

•9,7 

70,6 

98,2 

99,9 

EGFR19.M16 

21:25:58,80 

15,3 

-42,3 

70,7 

98.2 

99,9 

EGFR19.M17 

21:25:58,80 

15,5 

•42,5 

70,7 

98,2 

99,9 

EGFR19.M1S 

21:25:58,66 

7.9 

•30,0 

70,6 

98,2 

99,9 

EGFR19.M19 

21:25:58.71 

10,6 

-34,5 

70,7 

98,2 

99,9 

EGFR19.M20 

21:25:58,77 

13.7 

-39.6 

70,7 

98,2 

99,9 


\ 
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APPENDIX A 


DIRECTIVITY 

filename 


EGFR20.M01 

EGFR20,^02 

EGFR20.M03 

EGFR20iM0a 

EGFR20.M05 

EGFR20.^^06 

EGFR20.M07 

EGFR20.M08 

EGFR20.M09 

EGFR20.M10 

EGFR20.Mii 

EGFR20.M12 

EGFR20.M13 

EGFR20,Mia 

EGFR20.M15 

EGFR20.M16 

EGFR20.M17 

EGFR20iMl8 

EGFR20.M19 

EGFR20.M20 


ANGLE s 122,5 deg 
EMIT X Y 


TIME 


( itiD 

21129139,57 

-32. 1 

39.9 

21:29139,56 

■32,3 

40,2 

21129139.55 

-33.3 

42,0 

21129139,55 

-33,0 

41,4 

21129139,59 

-31,0 

30,2 

21:29139,30 

• 45,5 

61,9 

21129139,35 

• 43,3 

58,3 

21129139,40 

•>a0, 9 

54,3 

21:29139.44 

-38,6 

50,6 

21129:39,49 

• 36,0 

46,3 

21129139,49 

•36,0 

46,3 

21129139,49 

• 36,0 

46,4 

21:29140,20 

0,2 

•12,8 

21129140,20 

0.0 

• 12,5 

21 129ia0, 17 

• 0,9 

•11,0 

21129140,64 

22,1 

• 48,6 

21129140,64 

22,2 

-48,8 

21129140,35 

0,1 

-25,8 

21129140,40 

10,4 

•29,5 

21129140,45 

13,1 

-33,8 


Z 

VEL 

(m/s3 

HEADING 
C deg) 

85,4 

98,2 

99,7 

85,4 

98,2 

99,7 

85,3 

98,2 

99,7 

85,3 

96,2 

99,7 

85,4 

98,2 

99,7 

85, 1 

98,2 

99,7 

85. 1 

90,2 

99,7 

85,2 

90,2 

99,7 

85,2 

98,2 

99,7 

85,3 

90,2 

99,7 

85,3 

98,2 

99,7 

85,3 

98,2 

99,7 

86,0 

98,2 

99,7 

86,0 

98,2 

99,7 

86,0 

98,2 

99,7 

86. 1 

87,7 

99,9 

86.1 

87,7 

99.9 

86,2 

98,2 

99,7 

86,2 

98,2 

99,7 

86,3 

98,2 

99.7 
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APPENDIX A 


DIRECTIVITY ANCLE b 123,5 deg 


filename 

emit 

time 

X 

Y 

C m) 

Z 

VEL 

(m/s) 

HEADING 

(deg) 

EGFR21.M01 

21133113,24 

-38,6 

38,2 

76.6 

97,2 

100,5 

EGFR21.M02 

21133:13,24 

-38,7 

38,5 

76,6 

97.2 

100,5 

EGFR21,M05 

21133:13,22 

-39,7 

40. 1 

76,6 

97,2 

100,5 

EGFR21,M0a 

21:33:13,27 

-37.2 

35,8 

76,6 

97,2 

100,5 

EGFR21.M05 

21:33:13,37 

•32,6 

28,1 

76,6 

97,2 

100,5 

EGFR21,M06 

21:33:13,11 

•45,2 

49.4 

76.6 

97,2 

100,5 

EGFR21.M07 

21:33113,20 

-41,2 

42,6 

76,6 

97,2 

100,5 

EGFR21.M00 

21:33:13,28 

-36,7 

35.1 

76.6 

97.2 

100,5 

EGFR21.M09 

21:33:13,36 

• 32,7 

28.2 

76,6 

97,2 

100,5 

EGFR21.M10 

21:33:13,45 

-28, 1 

20,5 

76,7 

97,2 

100,5 

EGFR21.Mii 

21:33:13,45 

-28,0 

20,5 

76,7 

97,2 

100,5 

EGFR21.M12 

21:33:13.45 

-28,1 

20,5 

76,7 

97,2 

100,5 

EGFR21.M13 

21:33:13,88 

-7,0 

-15, 1 

76,8 

97.2 

100,5 

EGFR21.Mia 

21:33:13,88 

-7,1 

• -14,8 

76,8 

97,2 

100,5 

EGFR21.M15 

21 :33: 13,86 

• 8,0 

-13,4 

76,8 

97,2 

100,5 

EGFR21.M16 

21:33:14,28 

13,0 

-48,7 

76,9 

97,2 

100,5 

EGFR2l,Mi7 

21:33:14,29 

13. 1 

-48,9 

76,9 

97,2 

100,5 

EGFR21.M18 

21:33:14,25 

11.1 

-45,6 

76,9 

97,2 

100,5 

EGFR21.M19 

21:35:14,33 

15,2 

-52,5 

76,9 

97,2 

100,5 

EGFR21.M20 

21:33:14,42 

19,9 

-60,3 

76,9 

97,2 

100,5 
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APPENDIX A 


DIRECTIVITY ANGLE a 132,5 deg 


filename 

emit 

TIME 

X 

Y 

(m3 

Z 

VEL 

(m/83 

HEADING 

(dcg3 

EGFR22.M01 

2ll36ia8,78 

• 29,2 

16,0 

150,3 

101,1 

100.4 

EGFR22.H02 

21f36U8,77 

-29,6 

18,7 

150.3 

101,1 

100,4 

EGFR22.MP13 

21 I36J ae,7a 

-31.4 

21,7 

150.3 

101,1 

100.4 

EGFR22,M0a 

21138148,69 

-34,2 

26,5 

150,2 

101,1 

100,4 

EGFR22.M05 

21136148,71 

-32,7 

24,0 

150,2 

101.1 

100,4 

EGFR22.M06 

21136148,45 

•46,4 

46,9 

149,9 

101.1 

100,4 

EGFR22.M07 

21136148.51 

-43,2 

41.6 

150,0 

101,1 

100,4 

EGFR22, M08 

21136148,59 

-39,5 

35.3 

150. 1 

101,1 

100.4 

EGFR22.M09 

21136148,65 

-35,9 

29,3 

150,2 

101.1 

100,4 

EGFR22.M10 

21136148,65 

-17,8 

29,7 

161,5 

96,5 

105,5 

EGFR22,Mii 

21136148,65 

- 1 7 , 8 

29,7 

161,5 

96,5 

105,5 

EGFR22.M12 

21136148,65 

-17,9 

29,9 

161,5 

96,5 

105,5 

EGFR22.M13 

21136149,37 

1.2 

-33.1 

151,1 

101,1 

100,4 

EGFR22.NH 

21136149,37 

0.9 

-32,5 

151,1 

101,1 

100,4 

EGFR22.M15 

21136149,34 

• 0,7 

-29,8 

151,1 

101.1 

100,4 

EGFR22.M16 

21136150,01 

34,2 

-88,5 

151,9 

101,1 

100,4 

EGFR22.M17 

21136150,01 

34,4 

-88,7 

152.0 

101.1 

100,4 

EGFR22.M18 

21136149,51 

8,5 

-45.3 

151,3 

101.1 

100,4 

EGFR22.M19 

21136149,58 

12.1 

•51,3 

151,4 

101,1 

100,4 

EGFR22.M20 

21136149,66 

16,2 

-58,3 

151,5 

101,1 

100,4 
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APPENDIX A 


DIRECTIVITY ANGLE a 122,5 deg 

filename emit X y z vel heading 



TIME 


( m) 


( m/ s 5 

( deg) 

EGFR23.M01 

21 140! 1 1,81 

-31.4 

18,4 

139,9 

97,3 

100,9 

EGFR23,M02 

21i40!ll,80 

-31,7 

19,1 

139,9 

97,3 

100.9 

EGFR23.M03 

21 !40! 11,77 

-33,4 

21,9 

139,9 

97,3 

100,9 

EGFR23, H0a 

2l!40ill,75 

-34,3 

23,5 

139,9 

97,3 

100,9 

EGFR23, M05 

21I40!11,82 

-30,9 

17,7 

H9,9 

97,3 

100,9 

EGFR23.M06 

2l!40! 11,57 

-43,4 

39,0 

139,8 

97,3 

100,9 

EGFR23,M07 

21140111,66 

-39,0 

31,6 

139,9 

97,3 

100,9 

EGFR23, M08 

21140:11,76 

-34,1 

23. 1 

139,9 

97,3 

100,9 

EGFR23, M09 

21140111,85 ♦ 

•29,4 

15.1 

139,9 

97,3 

100,9 

EGFR23.M10 

21:40:11,96 

-24,1 

6,0 

140,0 

97.3 

100,9 

EGFR23.M1 1 

21:40:11,96 

-24,1 

5,9 

140.0 

97,3 

100,9 

EGFR23.M12 

21 :~«0: 1 1 ,R6 

-24,2 

6.2 

140,0 

97,3 

100,9 

EGFR23.M13 

21:40:12,43 

•1,3 

-33. 1 

140,2 

97,3 

100,9 

EGFR23.Mia 

21:40112.42 

-1,6 

-32,6 

140.2 

97,3 

100,9 

EGFR23.M15 

21:40: 12,39 

"3, 1 

-30,0 

140.2 

97,3 

100,9 

EGFR23.M16 

21:40: 13,05 

29,2 

-85,2 

140.5 

97,3 

100,9 

EGFR23,M17 

21:40:13.05 

29,3 

• 85,4 

140,5 

97,3 

100,9 

EGFR23.M18 

21:40:12,72 

13.2 

-57,9 

140,4 

97,3 

100,9 

EGFR23,Mi9 

21:40:12,82 

17.9 

-65,9 

140,4 

97,3 

100,9 

EGFR23.M20 

21 :40! 12,93 

23,2 

-75. 1 

140.5 

97.3 

100,9 
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APPENDIX A 


DIRECTIVITY ANGLE = 122,5 deg 


filename 

EMIT 

TIME 

X 

Y 

(m) 

Z 

VEL 
( m/ s ) 

HEADING 

Cdeg) 

EGFRaa.Hai 

21143126,70 

• 18, 7 

23,5 

146,6 

101.8 

99,6 

EGFRSU.^^Pa 

21143*26,69 

-19,1 

24,1 

146,6 

101,8 

99,6 

EGFR2a,M03 

21143126,65 

-20.9 

26,9 

146,5 

101.8 

99,6 

EGFR2a.Hea 

21*43126,58 

-25,0 

33,6 

146,4 

101,8 

99,6 

EGFR2a,HM5 

21*43*26,56 

-25,8 

35,0. 

146.4 

101,8 

99,6 

EGFR2a,M06 

21*43*26,27 

-41,3 

60,1 

146,0 

101.8 

99.6 

EGFR24,M07 

21*43*26,29 

-40, 1 

58,2 

146. 1 

101,8 

99,6 

EGFR24,M08 

21*43*26,32 

-38,4 

55.5 

146,1 

101,8 

99,6 

EGFR24.M09 

21*43*26,35 

-36,8 

52.6 

146,1 

101,8 

99,6 

EGFR24.M10 

21*43*26,39 

-34,8 

49,5 

146,2 

101,8 

99,6 

EGFR24,Hii 

21*43*26,39 

-34,8 

49,5 

146.2 

101,8 

99,6 

EGFR2a,Ml2 

21*43*26,39 

•34,9 

49,8 

146,2 

101,8 

99,6 

EGFR2a,Mi3 

21*43*27,28 

12,6 

-27.5 

147,3 

101.8 

99,6 

EGFR2a.Ml4 

21*43*27,27 

12,3 

• 26,9 

147,3 

101,8 

99,6 

EGFR24.M15 

21*43*27,24 

10.7 

-24,3 

147,2 

101,8 

99,6 

EGFR24.M16 

21*43*27,86 

44,5 

-79,3 

148,0 

101,8 

99,6 

EGFR24.M17 

21*43*27,88 

44,6 

-79,5 

148,0 

101,8 

99,6 

EGFR24.M18 

21*43*27,24 

10,7 

-24,4 

147,2 

101,8 

99,6 

EGFR24.M19 

21*43*27,27 

12.4 

-27,2 

147,3 

101,8 

99,6 

EGFR24.M20 

21*43*27,31 

14,5 

•30.4 

1.47,3 

101,8 

99,6 
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APPENDIX A 


directivity angle s 122,5 deg 


filename 

emit 

X 

Y 

Z 

VEL 

HEADING 


time 


( m) 


(m/8) 

(deg) 

EGFR25.M01 

ai i^ena, i6 

38,9 

36.7 

9,4 

103,1 

102,1 

EGFR25.M02 

21 198M8, 17 

38,9 

36,5 

9,4 

103, 1 

102,1 

EGFR25, M03 

21 :«6U8, 17 

39. 

36,4 

9,4 

103,1 

102,1 

EGFR25,M0(i 

21 lasj 18,31 

46,2 

23,5 

9.4 

103, 1 

102. 1 

EGFR2S.M05 

21 lae: 18,51 

56.1 

5,8 

9.4 

103, 1 

102, 1 

EGFR25,M06 

21 J901 18,33 

46,9 

22,3 

9,4 

103. 1 

102, 1 

EGFR25,M07 

21:48118,46 

54,4 

8,6 

9.4 

103.1 

102,1 

EGFR25,M08 

21 146118,64 

62,5 

-5,7 

9.3 

103, 1 

102, 1 

EGFR25.M09 

21148:15,16 

•108,0 

291,9 

9.9 

57,8 

90,6 

EGFR2S.H10 

21:48:14,46 

-134,2 

322.5 

9.6 

57,8 

90,6 

EGFR25,Mii 

21:48:14,45 

-134,6 

322,9 

9,6 

57,8 

90,6 

EGFR25.M12 

21:46:14,44 

-134,9 

323,3 

9,6 

57.8 

90,6 

EGFR25.M13 

21 : 48: 18, 78 

69,6 

-18,4 

9.3 

103, 1 

102,1 

ECFR25.Mia 

21 :48: 18, 78 

69,7 

•18,6 

9,3 

103, 1 

102, 1 

EGFR25.M15 

21 :48: 18, 78 

69.7 

-18,7 

9.3 

103,1 

102, 1 

EGFR25.M16 

21 : 46: 18, 62 

61.4 

-3,7 

9.3 

103, 1 

102.1 

EGFR25.M17 

21:48:18,62 

61.5 

•4,0 

9,3 

103, 1 

102, 1 

EGFR25.M16 

21:48:19,55 

108,2 

•87,6 

9.1 

103, 1 

102,1 

EGFR25.M19 

21:48:19,70 

115.5 - 

100,8 

9,1 

103, 1 

102.1 

EGFR25, M20 

21:48: 19,86 

123,8 - 

115,6 

9.1 

103, 1 

102,1 
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APPENDIX A 


DIRECTIVITY ANGLE a 122,5 deg 


filename 

EMIT 

TIME 

X 

Y 

( m) 

Z 

VEL 

(m/8) 

HEADING 
( deg) 

EGFR26,M0i 

21l52l20,aa 

-30,2 

49,4 

10.4 

93,3 

99,7 

EGFR26.M02 

21152120.44 

-30,2 

49, q 

10.4 

93,3 

99.7 

EGFR26.M03 

21:52120.44 

-30,2 

49.5 

10,4 

93,3 

99,7 

EGFR26,M0^1 

21:52120.46 

-27,9 

45,6 

10,4 

93,3 

99,7 

EGFR26.M05 

21152:20,55 

•24,7 

40,5 

10.5 

93.3 

99,7 

EGFR26.M06 

21:52:20.26 

-38,9 

63,6 

10.4 

93,3 

99.7 

EGFR26.M07 

21:52:20,31 

•36,5 

59,7 

10,4 

93,3 

99,7 

EGFR26.M06 

21:52:20,37 

-33,9 

' 55,4 

10,4 

93,3 

99,7 

EOFR26.M09 

21:52:20.41 

-31,5 

51,6 

10.4 

93,3 

99,7 

EGFR26,M10 

21152:20,47 

■ 

f\j 

03 

• 

.0 

47.3 

10,4 

93,3 

99,7 

EGFR26.Mll 

21:52:20.47 

• 28,9 

47,2 

10,4 

93.3 

99,7 

EGFR26.M12 

21:52:20,47 

-28.8 

47,2 

10,4 

93.3 

99,7 

EGFR26.M13 

21:52:21,12 

2.8 

-4.5 

10,5 

93.3 

99,7 

EGFR26,Mia 

21:52:21.12 

2.8 

-4,5 

10,5 

93,3 

99,7 

EGFR26.M15 

21:52:21,12 

2,8 

-4,4 

10.5 

93,3 

99,7 

EGFR26.M16 

21:52:21,13 

3,0 

-4,8 

10.5 

93,3 

99,7 

EGFR26.M17 

21:52:21.13 

3.1 

• 5,0 

10.5 

93,3 

99,7 

EGFR26.M18 

21 :52:21t 38 

15.2 

-24,7 

10,6 

93,3 

99,7 

EGFR26.M19 

21152:21,42 

17,6 

-28,6 

10.6 

93,3 

99,7 

EGFR26.M20 

21:52:21.48 

20,2 

•32,9 

10,6 

93,3 

99.7 
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APPENDIX A 


DIRECTIVITY ANGLE = 122,5 deg 

filename emit X Y 2 VEL HEADING 



TIME 


( m) 


(m/s) 

C deg) 

EGFR27.M01 

ai:55U2,9a 

-29,6 

50, 1 

23,7 

97,6 

99,4 

EGFR27.M02 

2i':55ia2,9a 

-29,6 

50,2 

23,7 

97,6 

99,4 

EGFR27,M03 

21 I55:a2,93 

-29,8 

50,5 

23,7 

97,6 

99,4 

EGFR27,M0a 

2n55!a2,96 

-28,2 

48,0 

23,7 

97,6 

99,4 

EGFR27, M05 

21155143,00 

-26,2 

44,7 

23,7 

97,6 

99,4 

EGFR27.M06 

21155142,71 

-41,2 

68,8 

23,6 

97,6 

99.4 

EGFR27.M07 

21155142,74 

-39,5 

66,2 

23,6 

97.6 

99,4 

EGFR27, M00 

21155142,78 

-37,8 

63,4 

23,6 

97,6 

99,4 

EGFR27.M09 

21155142,81 

• 36,2 

60,8 

23,6 

97,6 

99,4 

EGFR27.M10 

21155142,84 

•34,4 

58,0 

23,6 

97,6 

99,4 

EGFR27,Mii 

21155142,84 

•34,4 

58,0 

23,6 

97,6 

99,4 

EGFR27,M12 

21155142.84 

-34,4 

57,9 

23,6 

97,6 

99,4 

EGFR27.M13 

21155143,59 

3,7 

-3,5 

23.9 

99,7 

99,4 

EGFR27,Mia 

21155143,59 

3,7 

-3,5 

23,9 

99,7 

99,4 

EGFR27,Mis 

21155143,58 

3,5 

-3,2 

23,9 

99,7 

99,4 

EGFR27,M16 

21155143,67 

8,6 

-11,3 

23.9 

99,7 

99,4 

EGFR27.M17 

21155143,68 

8.7 

-11,6 

23.9 

99,7 

99,4 

EGFR27,mi8 

21155143,73 

11,7 

•16,4 

23,9 

99,7 

99,4 

EGFR27.M19 

21155143,77 

13,3 

-19,0 

23,9 

99,7 

99,4 

EGFR27.M20 

21155143,80 

15,1 

-21,9 

23,9 

99,7 

99,4 
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APPENDIX A 


directivity angle = 122,5 deg 

FILENAf^E emit X Y Z VEL HEADING 



time 


( !Tl) 


( m/ ») 

(deg) 

EGFR28.M01 

22122(30, 00 

510,0 

0.0 

1.4 

0,0 

85,0 

EGFR28,M02 

22122(30,00 

510,0 

0,0 

1.4 

0.0 

85,0 

E6FR28.M03 

22(22(30,00 

510,0 

0,0 

1,4 

0,0 

85,0 

EGFR28,M0A 

22(22(30,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M05 

22(22(48,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M06 

22(22(48.00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28,M07 

22(22(48,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M08 

22(22(38,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR20.M09 

22(22(30.00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28,M10 

22(22(30,00 

510,0 

0.0 

1.4 

0,0 

85,0 

EGFR28,Mii 

22(22(30,00 

510,0 

0,0 

1.^ 

0,0 

85,0 

EGFR28.M12 

22(22(30,00 

510,0 

0,0 

1.4 

0.0 

85,0 

EGFR28,Mi3 

22(22(29,00 

510,0 

0.0 

1.4 

0,0 

85,0 

EGFR28,Mh 

22(22(29,00 

510,0 

0,0 

1.4 

0,0 

85.0 

EGFR28.M15 

22(22(29,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M16 

22(22(29,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M17 

22(22(29,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M18 

22(22(35,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M19 

22(22(35,00 

510,0 

0,0 

1.4 

0,0 

85,0 

EGFR28.M20 

22(22(35,00 

510,0 

0,0 

1.4 

0,0 

85,0 
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APPENDIX B 


WEATHER DATA 

Average values of weather data for each run are presented herein for the 
following weather stations: all stations in the triangle area, the 4-m station 

at building C-15, the 1.2-m station at van 1, the 1.2-m station at van 5, and 
the 10-m station at van 3. The weather profile data is presented with the 
beginning and ending Greenwich mean time of each profile run. 


TRIANGLE AREA WEATHER STATION 


Date 

Run 

no. 

Wind speed 

, m/sec 

Average 

wind direction, 
deg 

Temperature, °C 

Station 

Station 

3 m 

6 m 

9 m 

12 m 

15 m 

3 m 

15 m 

n/1/78 

1 

3.8 

4.0 

4.1 

4.1 

4.7 

314 

7.4 

9.4 


2 

3.9 

4.1 

4.5 

4.2 

4.7 

316 

7.0 

9.4 


3 

3.9 

4.4 

4.3 

4.4 

4.7 

315 

6.8 

9.5 


4 

3.6 

3.8 

4.3 

4.1 

4.8 

317 

6.8 

9.5 


5 

3.7 

4.4 

4.2 

4.4 

4.5 

314 

6.8 

9.4 

n/2/78 

6 

4.0 

4.0 

3.9 

GO 

m 

4.0 

284 

16.5 

16.6 


7 

2.8 

2.7 

2.9 

2.9 

3.0 

287 

16.5 

16.6 


8 

2.8 

3.0 

3.2 

3.1 

3.3 

313 

16.6 

16.9 


9 

2.6 

2.9 

2.9 

2.8 

2.6 

284 

16.9 

16.8 


10 

2.2 

2.4 

2.6 

2.4 

2.6 

256 

16.8 

16.9 


11 

2.4 

2.6 

2.9 

2.8 

3.2 

263 

16.9 

16.8 


12 

4.3 

4.4 

4.5 

4.3 

4.3 

260 

16.7 

16.7 


13 

4.3 

4.5 

4.4 

4.5 

4.5 

282 

16.5 

16.4 


14 

4.3 

4.4 

4.4 

4.6 

4.4 

282 

16.4 

16.3 


15 

4.1 

4.2 

4.1 

4.4 

4.3 

297 

16.3 

16.2 


16 

3.9 

4.0 

4.2 

4.3 

4.5 

299 

16.2 

16.1 


17 

4.0 

3.9 

4.0 

4.0 

3.8 

303 

16.1 

16.0 


18 

3.0 

3.6 

3.8 

4.0 

4.2 

292 

16.0 

16.0 


19 

4.2 

4.3 

5.0 

4.7 

5.2 

299 

15.9 

15.8 


20 

2.9 

3.2 

3.7 

3.9 

3.8 

299 

15.7 

15.7 


21 

3.0 

3.2 

3.5 

3.7 

3.8 

289 

15.6 

15.6 


22 

2.8 

2.9 

3.3 

3.3 

3.3 

304 

15.5 

15.5 


23 

3.4 

3.6 

3.4 

3.9 

3.8 

293 

15.4 

15.4 


24 

3.8 

4.0 

4.0 

3.8 

4.2 

305 

15.4 

15.3 


25 

2.8 

3.5 

3.8 

4.0 

3.8 

295 

15.2 

15.2 


26 

2.4 

2.4 

2.6 

2.8 

3.2 

289 

15.0 

15.0 


27 

2.2 

2.4 

2.5 

2.4 

2.6 

286 

15.0 

15.0 
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Date 

11/1/78 


11/2/78 


Run 

no. 

1 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


Wind 

direction, 

deg 

Wind 
speed , 
m/s 

Relative 

humidity, 

percent 

330 

1.9 

70 

330 

1 .9 

70 

345 

1.9 

70 

345 

1 .9 

70 

355 

1.9 

70 

270 

2.2 

38 

285 

2.5 

38 

315 

2.4 

38 

315 

2.4 

38 

270 

2.5 

38 

300 

2.5 

38 

285 

2.9 

38 

290 

3.1 

39 

300 

3.1 

39 

315 

3.4 

40 

315 

3.4 

40 

315 

3.5 

40 

315 

3.6 

40 

315 

3.6 

40 

310 

2.2 

40 

310 

2.2 

40 

315 

2.2 

40 

315 

2.2 

40 

315 

2.2 

40 

320 

2.2 

40 

300 

1 .9 

40 

300 

1.9 

40 

295 

1 .4 

42 


Temperature, 


7.8 

7.8 

7.8 

7.8 

7.8 

17.4 

17.9 

17.4 

17.4 

16.8 

16.8 

16.8 

16.2 

16.2 

15.7 

15.7 

15.7 

15.7 

15.7 

15.1 

15.1 

15.1 
14.6 

14.3 

13.4 
13.4 
13.4 

11.2 











Date 

n/1/78 

n/2/78 


Run 

no. 

Wind 

direction, 

deg 

Wind 

speed, 

m/s 

Relative 

humidity, 

percent 

Temperature, 


320 

3.2 

97 

6.2 


325 

3.2 

96 

6.7 


325 

3.2 

96 

6.7 


330 

2.7 

96 

6.7 

5 

330 

2.7 

96 

6.7 

6 

270 

2.5 

82 

16.8 


290 

2.5 

82 

16.2 


270 

2.5 

82 

16.2 


240 

2.5 

82 

15.7 

10 

240 

2.5 

82 ' 

15.7 

n 

250 

2.5 

82 

15.7 

12 

260 

2.5 

82 

15.7 

13 

270 

2.7 

82 

14.6 

14 

280 

2.7 

82 

14.6 

15 

285 

2.5 

82 

14.0 

16 

285 

2.5 

82 

13.4 

17 

285 

2.3 

82 

13.4 

18 

275 

2.3 

82 

13.4 

19 

275 

2.3 

82 

13.4 

20 

270 

2.3 

82 

13.4 

21 

300 

1.4 

82 

13.4 

22 

285 

1.4 

82 

13.4 

23 

255 

1.4 

82 

12.9 

24 

265 

1 .4 

82 

12.3 

25 

270 

1.4 

82 

11.8 

26 

255 

1 .4 

82 

11.2 

27 

255 

1 .4 

1 82 

n .2 

28 

255 

1.3 

i 82 

10.1 













APPENDIX B 


10-m WEATHER STATION, VAN 3 


Date 

Run 

no. 

Wind 

direction, 

deg 

Wind 
speed , 
m/s 

Barometric 

pressure, 

kPa 

Temperature, 

oC 

Relative 

humidity, 

percent 

1 1 / V 79 


19.0 

3.2 

101.62 

8.3 

100.0 



25.0 

2.7 

101.62 

8.3 

99.0 



23.0 

3.6 

101.62 

8.9 

98.0 



31.0 

3.6 

101.62 

9.4 

95.0 


5 

22.0 

2.7 

101.62 

9.4 

95.0 

n / 2/79 

6 

330.0 

3.2 

101.62 

17.8 

35.0 



344.0 

1.4 

101.90 

17.8 

35.0 



354.0 

2.2 

101.90 

17.2 

35.0 



4.0 

1.4 

101.90 

17.2 

35.0 


10 

333.0 

3.2 

101.90 

17.2 

34.0 


n 

359.0 

1.8 

101 .90 

17.2 

34.0 


12 

340.0 

2.2 

101.62 

17.2 

34.0 


13 

342.0 

2.7 

101 .79 

16.7 

36.0 


14 

335.0 

2.7 

101.83 

16.7 

36.0 


15 

360.0 

2.7 

101 .83 

16.1 

37.0 


16 

358.0 

2.7 

101.83 

16.1 

37.0 


17 

356.0 

2.2 

101.83 

16.1 

38.0 


18 

2.0 

2.7 

101.83 

16.1 

38.0 


19 

6.0 

2.7 

101 .79 

15.6 

39.0 


20 

6.0 

2.7 

101.79 

15.6 

39.0 


21 



101.83 

15.6 

39.0 


22 



101.83 

15.6 

39.0 


23 



101.79 

15.6 

39.0 


24 


1.8 

101 .83 

15.6 

39.0 


25 



101 .79 

15.0 

39.0 


26 

4.0 

1 .8 

101.79 

15.0 

39.0 


27 

359.0 

1.4 

101.79 

14.4 

39.0 


28 

349.0 

1.4 

101.76 

13.3 

42.0 
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APPENDIX B 


N-159 WEATHER STATION 


Date 

Run 

no. 

Barometric 

pressure, 

kPa 

Wind 
speed , 
m/s 

Wind 

direction, 

deg 

Temperature, 

°C 

Dewpoint, 

n / 1/78 

1 

■n 

2.2 

325 

9.0 

6.0 


2 


2.2 

325 

9.0 

6.1 


3 


2.2 

325 

9.0 

6.2 


4 

102.2 

2.2 

325 

9.5 

6.2 


5 

102.2 

2.2 

325 

9.5 

6.2 

11 / 2/78 

6 

102.0 

1 .8 

340 

18.5 

- 15.5 


7 

101 .9 

2.2 

330 

18.5 

- 15.4 


8 

101 .9 

1 .8 

340 

18.5 

- 15.2 


9 

101 .9 

2.7 

345 

18.5 

- 15.1 


10 

101 .9 

1 .8 

340 

18.2 

- 15.1 


11 

101.9 

4.0 

15 

18.2 

- 15.1 


12 

101.9 

2.2 

0 

18.2 

- 15.1 


13 

101.9 

2.2 

350 

17.6 

- 15.0 


14 

101.9 

2.2 

340 

17.6 

- 15.1 


15 

101.9 

2.2 

345 

17.4 

- 15.1 


16 

101 .9 

2.2 

335 

17.4 

- 15.1 


17 

101.9 

1 .8 

330 

16.8 

- 15.1 


18 

101.9 

2.2 

340 

16.8 

- 15.1 


19 

101 .9 

2.7 

340 

16.5 

- 15.1 


20 

101 .9 

3.6 

320 

16.5 

- 15.2 


21 

101 .9 

2.7 

340 

16.2 

- 15.2 


22 

101 .9 

1 .4 

5 

16.2 

- 15.2 


23 

101 .9 

1.8 

340 

16.0 

- 15.3 


24 

101.9 

1 .8 

335 

16.0 

- 15.4 


25 

101.9 

.9 

350 

15.7 

- 15.5 


26 

101 .9 

.9 

5 

15.7 

- 15.5 


27 

101.9 

1 .4 

350 

15.4 

- 15.6 


28 

101 .9 

1 .8 

345 

15.4 

- 15.6 


29 

101.9 

1.4 

350 

14.3 

L 

-16.0 




















APPENDIX C 


ACOUSTIC DATA 

A 1/3-octave spectrum is tabulated in this section for each microphone for 
each run. The spectra listed are averages of the two 1/3-octave band spectra 
located on either side of the reception time, calculated using the 122.5° 
directivity angle criteria. The 1/3-octave bands from 10 Hz to 2 kHz are 
included along with the reception time, the elevation angle B, and the slant 
range of the overall sound pressure level (OSPL) associated with each spectrum. 
The data for a particular run and microphone are identified with the following 
nomenclature EGFR ##.M**, where ## is the run number and ** is the microphone 
number . 
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DIRECTIVITY *NSUE ■ J22.5 deg 


I/'S OCTAVE Band center frequencies (kHz) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 

(m) 

OSPL 

0,10 

0.13 

0. 16 

0,20 

0.25 

0.32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFRBl.MBt 

lll46l3S,b9 

3.2 

212.9 

100,4 

76.9 

82,4 

87,6 

91.7 

94,3 

93.5 

94,2 

91.8 

85,2 

79,9 

78,0 

76,5 

76,8 

74,6 

ESFRD1,H02 

UIR6I3S,70 

2.8 

215.9 

99.5 

74.2 

82,4 

85,4 

88.4 

90,7 

89,6 

90,0 

89,3 

88,7 

87,7 

87,4 

88,8 

86,5 

84,5 

EGFRB1.H03 

11146138,71 

0.7 

218.6 

102,4 

75,0 

84.2 

88,8 

94,0 

95.3 

88.6 

88,4 

95,1 

88,7 

91.3 

90,7 

90.1 

88.7 

85,4 

EGFRD1,M04 

11146139,38 

1.4 

434.0 

89.2 

70,6 

68,4 

68,5 

68,3 

68, fl 

69,9 

76,4 

79,9 

80,5 

61,8 

81.4 

80,2 

74,9 

75.1 

EGFRBI.M05 

11196140,30 

0,8 

729.1 

85,5 

76,2 

73,2 

71,3 

64,6 

66.6 

66.7 

74.1 

74,5 

77.0 

74,8 

72,6 

68,9 

67,6 

64,7 

EOFR01.H06 

11146140,46 

0.7 

885,1 

86,0 

65,7 

64,4 

64,4 

68,5 

68.3 

70,0 

71.6 

74,8 

75.9 

78,9 

79.2 

75.3 

71.5 

70,6 

EGFR01.M07 

11146141,16 

0,6 

1110.7 

88,0 

73.2 

80,0 

80,6 

78.1 

69,7 

65,8 

74,6 

78,5 

77,9 

78,5 

71,4 

72,7 

70,6 

68,9 

EGFR0t,M08 

11146141,92 

0.5 

1352,3 

82,3 

65,4 

68,1 

68,4 

66,0 

62. 1 

69,2 

70,2 

74,9 

76,0 

72.9 

70.6 

66,3 

64.5 

63,3 

EOFR01,M09 

11146142,61 

0.4 

1572.2 

84,6 

64,3 

64,9 

70,3 

66, 1 

61,7 

66.0 

73,6 

76,4 

80,5 

77,0 

73.0 

69,5 

65,8 

63,0 

EGFR01,H10 

11146143,38 

0.4 

1816,5 

79.3 

66,6 

62,2 

67,6 

63,5 

65.6 

73.2 

72,0 

69, 1 

67.1 

64,5 

60.8 

57. 1 

55,6 

53,0 

EOFR0t,Hll 

11146143,36 

0.3 

1819,6 

77.3 

65,6 

56,5 

62,0 

59,4 

58,0 

63,5 

67, 1 

68,8 

70,3 

70,4 

65,3 

60,2 

58,2 

56,0 

EGFR01.M12 

11146143.39 

0.1 

1822,6 

84,0 

65,2 

60,4 

64,6 

67,9 

70.5 

74,6 

75.6 

76,2 

74.1 

75,0 

73.3 

71,8 

67.6 

62, 1 

EGFR01,Mie 

11146143. 11 

0.4 

1401,6 

86,3 

68,0 

62,0 

72.4 

74,0 

82.0 

77,5 

74.1 

68,5 

68,7 

71,2 

68,8 

69,2 

66,6 

65.4 

EGFR01.M19 

11146143,80 

0.4 

U21.5 

62,3 

66,6 

67,7 

72.3 

71.4 

75,3 

72, 1 

66,6 

66,3 

66,8 

71,1 

68,5 

66,6 

64,5 

61,6 

EGPR01.M20 

11146144,58 

0.3 

1666,9 

81.8 

63.4 

60,7 

70,6 

71.4 

76.1 

74,8 

68, 1 

68.3 

67.4 

67,5 

66,1 

64,9 

60,3 

56,3 


(Jl 

U1 


APPENDIX C 



1/3 OCTAVE B*ND CENTER FREQUENCIES (kHi) 


^ DIRECTIVITY ANGLE ■ 122,5 deg 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

Cib) 

OSPL 

0,10 

0. 13 

0,16 

0,20 

0.25 

0.32 

0,40 

0.50 

0,63 

0,79 

1.0 

1.3 

1.6 

a.0 

EGFR02,M01 

lll5Ut26,21 

3.1 

216,7 

99,4 

79,0 

77,8 

84, 1 

91.7 

91, A 

93.1 

93,3 

89,7 

84,3 

79,5 

75,6 

75.1 

75.1 

73,9 

E6FRe2,H02 

11154126,21 

3.6 

219,7 

98,3 

79,4 

61,4 

60,5 

82.1 

89, g 

89,1 

90,7 

69,3 

88,7 

87,7 

84,6 

84. 1 

85,9 

84,6 

ECFR02,M03 

11154126,22 

0.7 

222,4 

103,2 

75.2 

77.9 

68,5 

92.9 

95,? 

90,8 

90,8 

97.5 

90,9 

93,4 

90,4 

91.9 

89,7 

86,7 

ECRRe2,H0f| 

11154126,90 

1.4 

437,8 

93.3 

60,6 

77,4 

71,6 

73,4 

70,3 

73.6 

60,4 

61,8 

61,0 

62.2 

65,2 

79,9 

78,2 

79,0 

ECFR02.M05 

11154129,62 

0.6 

732,9 

67,5 

74.5 

79,5 

73,8 

73,0 

69. 1 

69,7 

72.1 

75,0 

78,5 

61.1 

76,3 

75.1 

70,6 

71.3 

ECFR02.M0b 

11154129,97 

0.7 

666,9 

65.1 

70,7 

67,3 

64.4 

65,6 

70,? 

69,8 

70,6 

73.1 

79,4 

77.0 

75,2 

70,7 

70,4 

69,6 

EGFR02,M07 

11154130, 67 

0.5 

1114,5 

69,0 

78,6 

79.5 

79.5 

72,5 

65.9 

66,4 

74,4 

77,2 

77,6 

80, 1 

79,6 

75.7 

75,0 

70,9 

EDFR02.M08 

11154131,43 

0.4 

1356, 1 

84,0 

65,6 

65.1 

66,6 

64,4 

66.7 

68.8 

73.2 

76,6 

61,1 

76,4 

71.9 

69,5 

67,4 

66,0 

EGFR02.M09 

11154132,12 

0,4 

1575,9 

62,9 

64,1 

68,0 

67.7 

64,3 

63, 4 

66,9 

70,6 

73,0 

70,9 

69.4 

68,7 

68, 1 

64,5 

62,0 

EOFR02.MV0 

11154132,69 

0.4 

1620,3 

76.5 

60,4 

66.2 

62,0 

66,6 

68, 1 

66,3 

65,6 

59.9 

61,1 

62,5 

59,4 

60,6 

59,5 

54,4 

EGFR02,Mtl 

11154132.90 

0.3 

1623.4 

75,8 

60,3 

56,6 

60,8 

59.7 

62.8 

59,9 

63,2 

64,4 

66,9 

68,9 

63.0 

62,3 

60,7 

56,6 

EGFR02.M12 

m54l32,9l 

0.1 

1626,4 

87,3 

65,3 

65,6 

66,0 

70,3 

73.? 

69.1 

75,1 

66,5 

67,9 

66,6 

66,8 

63,5 

61,6 

59,1 

EGFR02.M1S 

11154129.02 

2.7 

249,6 

97.5 

76.4 

74.2 

77,3 

61,4 

89,8 

91.2 

89,0 

64,0 

86.2 

86,8 

87.2 

83,9 

62,6 

80,9 

EGFR02,M1« 

11154129,03 

2.4 

252,6 

100,2 

62,4 

69.1 

91,0 

92,3 

93.4 

92.0 

91.3 

67.4 

84,4 

60,1 

74,8 

80.6 

79,9 

79,0 

EGFR02.M15 

11154129,03 

0.6 

255,6 

105.4 

81,0 

64,5 

91.2 

94,6 

96. 1 

98,5 

96,5 

94.1 

92,6 

94.0 

91,1 

89,0 

90,4 

90,5 

EGFR02.M16 

1H54I26i33 

54.6 

13.1 

100,6 

90,3 

91.2 

91,4 

89,7 

89,8 

90,5 

87,7 

86,9 

87,5 

82,0 

83,3 

83,8 

64,4 

81.8 

EGFR02.M1T 

11154126,33 

54.5 

13.1 

111.3 

100.5 

101,0 

103. 1 

99.7 

94,9 

96.2 

101.2 

105,2 

102.9 

98,2 

96.1 

98,7 

98,3 

97,2 

EGFR02.M1S 

11154132,64 

0.4 

1405,4 

91.6 

73,0 

76,8 

81,5 

84,3 

86,0 

86.1 

76,3 

73.3 

76.0 

72.3 

71.2 

70,9 

66,4 

61,6 

EGFR02,Hi9 

11154133,33 

0,4 

1625,3 

84,3 

70,4 

67,8 

68,0 

74,6 

74,3 

72.7 

69,2 

70,2 

77. 1 

74.0 

72.0 

67,5 

63,2 

61,1 

EGFR02.M20 

11154134,10 

0.3 

1872,7 

62,3 

68,3 

67.8 

62. 1 

66,4 

75,? 

74,9 

75,0 

70,2 

67,2 

68,2 

67.2 

64,3 

60,1 

57,3 


APPENDIX C 



DIRECTIVITY ANCLE ■ 122,5 deg 


1/3 OCTAVE 6aN0 center FREQUENCIES (IcHf) 


filename 

RECEIVE 

TIME 

BETA 
( dag) 

SR 

(1") 

OSPL 

0. 10 

0.13 

0.16 

0.20 

0.25 

0,32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFR05,M0i 

11156155,15 

3.2 

219.2 

100.6 

76,6 

77.2 

85,2 

91,0 

99,51 

99,9 

92,9 

89,9 

83,8 

78.2 

75,9 

71.2 

79,7 

79,9 

ECFR03.M02 

11156155,16 

2.8 

217.2 

78,9 

62,3 

63.0 

61.1 

61,2 

62.9 

61.3 

62.5 

62,7 

63,3 

61,9 

62,0 

63,2 

62,8 

61.2 

CGFR03,M03 

11156155, 16 

0.7 

219.9 

103,9 

78.1 

83. 1 

88.9 

99,1 

96,1 

87.0 

93.8 

95.7 

88,8 

93.2 

92,9 

91.2 

91,9 

88,6 

EGFR03,M0a 

11158155,85 

1.9 

935,7 

91.5 

75.1 

68,6 

66,6 

69,3 

70,1 

72.1 

80,9 

81,0 

81,8 

79,9 

85, 1 

81.0 

78,9 

79,3 

EGFR03.M0S 

11158156, 79 

0,6 

731.9 

61.6 

62,9 

67, 6 

70,6 

70,2 

71,2 

67.5 

69,8 

70,6 

68,6 

69,8 

71.9 

70.3 

71.2 

69,8 

EGFR03, M06 

11158156, R5 

0.7 

887,8 

87,2 

71.1 

72.1 

69,9 

67,5 

68,9 

72.3 

77.3 

75,6 

78,3 

79,9 

78,0 

73.7 

71.7 

70,6 

EGFR05,M37 

11156157,66 

0.6 

1113.9 

87,5 

75.1 

75.9 

72.5 

63,3 

67,8 

72.6 

75.9 

76,2 

77,6 

79.5 

76,8 

75,0 

72.5 

70,9 

EGFR03.M08 

11158158.(13 

0.5 

1355,9 

86.7 

65,1 

65,2 

66,8 

62,5 

66.8 

68.0 

76,5 

81.7 

81,0 

76,7 

76.3 

68,3 

69.3 

68,9 

EOFR03, M09 

lll58i5R,13 

0.9 

1576,2 

86,8 

68,5 

67.2 

69,8 

59,9 

60.9 

66.5 

70,3 

69,9 

68,3 

71.2 

72.1 

66,2 

69, 1 

62,5 

EGFR03,Mi0 

11158159.91 

0.9 

1821,0 

81,9 

66,9 

65,7 

67,9 

69,6 

65.7 

69.5 

67,3 

67.7 

66, 1 

62,9 

61.3 

58,3 

58.8 

58,2 

EGFR03.Mii 

11158159,91 

0.3 

1829,1 

78,9 

62,7 

63,6 

61.7 

57,5 

60.8 

62.7 

69,9 

68,1 

68,3 

67.5 

65.9 

63,0 

62.3 

56,3 

EGFR03,Mia 

11158159,93 

0.1 

1827,1 

65,9 

66,3 

67. 1 

67, 1 

72,0 

75.1 

75.9 

72,8 

69,9 

70,7 

69,9 

70,0 

67,0 

65,0 

62,5 

EGFR03.M13 

11158155,95 

2.8 

297,2- 

1520,9 

60,9 

821,0 

985, 1- 

■999,0 

313.9- 

108.1 

399,1 

-21,7 

197, 1 

195.8 

62.2 

820.2 

983.3 

-29,1 

EGFR03,Mi« 

11158155,96 

2.9 

250.2 

-91,9 

•27, !■ 

■110,7 

57.2 

976,7- 

700,5- 

998,9 

309,9 

58,3 

563.8 

229,2- 

277,6 

900,5- 

530,5 

307,8 

EGFR03.M15 

11158155,97 

0,6 

253,0 

160.5 

62,7 

229,8- 

526,7 

398,6- 

189,9 

316.0 

901.6 

901.3 

990,7 

653,5 

•20.1 

821.8- 

189, 1- 

107,9 

EGFR03,M16 

11158155.28 

57.5 

12.7 

686,1 

166, 1 

251.7 

166,9- 

688,6 

-9l,r«- 

397,0 

166,0 

80.9 

167, 1 

-5.9 

•5.7 

81,0 

165,8 

-5,8 

ECFR03,M17 

11158155.26 

57.9 

12,7 

-251,5 

• 86, 6 

-66. 1 

89,0 

770,5- 

257,9- 

?57.9 

-0,9- 

928,7 

•0, 5 

89,7 

•86,9 

85,9 

-86, 1- 

173,0 

EGFR03.M18 

11156159,63 

0.9 

1905,0 

89,3 

70,6 

70,8 

65,3 

72.5 

75.9 

72.1 

71,0 

69,0 

70,5 

71,6 

67,0 

71.3 

68,9 

65,1 

EGFR03.M19 

111591 0.32 

0,9 

1625,5 

63,9 

69,0 

70,7 

71.3 

72,9 

76,0 

70,7 

66,5 

69, 1 

68,0 

68,9 

70,0 

72.3 

68,7 

69,0 

EGFR03.M20 

111591 1,11 

0.3 

1873,6 

80.6 

67,9 

69,7 

71.9 

69,6 

72, 5> 

72,1 

68,2 

66,6 

66, 1 

63,9 

62.9 

63,9 

62,3 

59,9 


Ul 
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Ln 

OQ 


directivity argue a 122,5 dag 


1/3 OCTAVE Band center frequencies (kH*) 


FILENAME 

RECEIVE 

TIME 

BETA 

Cdeg} 

SR 

(m) 

OSPL 

0,10 

0.13 

0,16 

0,20 

0.2<; 

0,32 

0,40 

0,50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFRea, M0l 

121 

2146,28 

3,6 

203,6 

99.3 

82.6 

81,7 

81,9 

89,7 

89, «; 

94,1 

93,0 

91.5 

84,0 

79,6 

75,1 

75.4 

73.2 

70,6 

EGFR0<l. M02 

121 

214S.29 

3.3 

206,6 

99,0 

75,1 

81,0 

83.3 

85,5 

87,9 

91.1 

90,3 

89,7 

86,9 

84,7 

84,3 

87,6 

90,4 

87,2 

EGFR04.M0J 

121 

214S,30 

1.0 

209,3 

102,3 

71,3 

83,0 

87,0 

91.7 

92.7 

90,7 

89,0 

95.5 

88.2) 

90,8 

90,4 

90, 1 

89.3 

84,5 

EGFR04, M0U 

121 

2149,03 

1.6 

426,9 

90,4 

70,7 

69,9 

67,9 

68,1 

66,2 

69,0 

75,6 

81.2 

82,8 

81,6 

83,0 

82,4 

76,8 

73,0 

EGFR0a,M05 

121 

2150,04 

0,9 

725.2 

87,5 

71.2 

80,0 

77.3 

76,8 

75.9 

72,6 

74.7 

74.0 

78.3 

78,4 

75,2 

72,8 

71.6 

69,6 

EGFR0«,M06 

121 

2150,23 

0,8 

883,5 

82,3 

59.1 

63,7 

61.1 

63,6 

66.7 

68,1 

70,7 

75.1 

76,9 

73.1 

70,8 

72.7 

69,7 

66,4 

EGFR0it,M07 

121 

2150,99 

0,6 

1111,6 

89,0 

75,4 

81.3 

76,4 

74,4 

72,8 

75.9 

79,6 

78,9 

78.1 

80,4 

73,2 

73.1 

70,0 

68.5 

ECFR04.M08 

121 

2151,82 

0.5 

1355,8 

85,8 

69,4 

62,0 

68,6 

70,3 

67.7 

71.8 

79,4 

79. 1 

76,0 

74,6 

72,6 

72.9 

66,4 

64,7 

EGFR0U.M09 

121 

2152.56 

0,4 

1578,0 

84.2 

67,7 

66, 1 

69.2 

64,6 

64. u 

71.0 

73.0 

78.3 

79,9 

76.0 

71,0 

69.2 

68,2 

65,4 

EGFR04, MJ0 

12« 

2153, 3R 

0,4 

1825,0 

79,8 

64,8 

66,6 

72,0 

66,5 

69,5 

69,4 

69,6 

61,3 

61,1 

62,5 

60,6 

60,3 

60,1 

57.3 

EGFR0a.Mll 

121 

2153,40 

0.4 

1828.0 

77.9 

62,2 

62,7 

65,7 

59, 1 

63. 1 

67.4 

69,2 

66,6 

67,3 

68,5 

68,4 

61,9 

62,0 

56,5 

EGFR04.M12 

121 

2153,41 

0.1 

1831.1 

90.5 

67.8 

69. 1 

72.7 

74.2 

75.0 

76,9 

76,6 

72.4 

74.5 

72,8 

71.5 

68,9 

66,0 

63,5 

EGFR04.M15 

121 

2149,07 

3.0 

235.5 

101.8 

82,0 

81.1 

74.1 

84,4 

90,9 

93.6 

96,8 

89.5 

90,8 

89,9 

91,0 

88,5 

88.3 

83,4 

EGFR04, M14 

121 

2149,08 

2,7 

238.6 

101.2 

85,7 

89.1 

90,5 

92.9 

93.4 

90.5 

94,7 

91.9 

86,5 

84.6 

77,8 

81,6 

85,3 

88,5 

EGFR04.M15 

121 

214R.09 

0.8 

241.3 

95,8 

81.6 

81.2 

83,2 

86,7 

85,4 

84,8 

83,9 

84.3 

85,3 

81,8 

83,8 

84,6 

85,5 

84, 1 

EGFR04, Mj6 

121 

2148,52 

35,5 

19.2 

97.3 

90,5 

89.0 

86,7 

89, 1 

90,4 

88,5 

83,2 

82, 1 

82.7 

82,3 

81,4 

81.1 

81,1 

80,4 

EGFR04.M17 

121 

2148,53 

35.8 

19.1 

95,6 

86,9 

87, 1 

88,3 

88,8 

88,2 

88.4 

86, 0 

86,2 

66,4 

65,9 

84,9 

84,9 

85,1 

84.3 

EGFR04.M18 

121 

2153,11 

0,4 

1408,3 

84.8 

71,5 

70,6 

74,9 

70,2 

76.0 

76.4 

72.9 

69,3 

72.2 

74.2 

73,7 

72,4 

67,1 

66,4 

EGFR04.M19 

121 

2153,87 

0.4 

1631,2 

84,4 

69,7 

71.3 

74,0 

78,6 

75,4 

69,8 

70,2 

67,0 

68,2 

67,4 

68,2 

68,5 

66,1 

65,9 

EGFR04,M2a 

121 

2154,73 

0.3 

1882,1 

82.1 

67,2 

71.8 

65.5 

72,9 

76,9 

71.6 

68.2 

68,4 

67,3 

66,4 

65,5 

66,8 

60,6 

59.3 


APPENDIX C 



DIRECTIVITY A*^GLE s 122,5 deg 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 
t '") 

OSPL 

0.10 

0.13 

0.16 

EGFR05.M01 

lat 

6159,82 

J.2 

220,3 

100,1 

79,5 

80,8 

89,7 

EGFR05.M02 

121 

6159.91 

2.9 

223,2 

99,5 

60,0 

8 0,8 

83.7 

EGFRP5, M03 

121 

6159, 8« 

0.8 

225,9 

103,3 

79,2 

85,8 

90,8 

EGFR05, M04 

12l 

7| 0,50 

1.5 

990,8 

92.5 

73,9 

70.0 

65,3 

EGFR05.M05 

121 

7l 1,«0 

0.9 

735. 1 

83,0 

70,2 

70.3 

70,3 

EGFR0S.H06 

121 

7l 1,55 

0.7 

890.6 

88,8 

66,2 

70,9 

72,8 

EGFR05.M07 

121 

71 2,29 

0.6 

1115.7 

89,7 

73.9 

69,7 

79,0 

EGFR05, M08 

121 

71 2,99 

0.5 

1356,6 

83,3 

65,9 

69,9 

67. 1 

EGFR05.M09 

121 

7l 3.66 

0,9 

1575,9 

85.2 

67,8 

69,9 

70,0 

EGFR05,Mi0 

121 

71 9,91 

0.9 

1819,7 

79.3 

62,6 

69,3 

66,9 

EGFR05.Mii 

121 

71 9,91 

0, 9 

1822,7 

77.9 

61.8 

57.8 

59.6 

EGFR0S,Mia 

121 

7l 9,93 

0. 1 

1825,8 

82,5 

62,9 

67.2 

68,6 

EGFR05.M1S 

121 

7l 0,61 

2.6 

253,6 

97.9 

77.5 

75.5 

89,2 

EGFR05.Hia 

121 

7l 0,62 

2.5 

256,6 

103,9 

83,7 

93,3 

89,8 

EGFR05,M15 

121 

7l 0,62 

0.7 

259,3 

106,5 

85,0 

88.1 

95.2 

EGFR0S.M16 

121 

6159,91 

97,0 

15.9 

107,9 

100,5 

98,6 

100,0 

EGFR05.M17 

121 

6159,92 

96.6 

15.5 

96,5 

67,2 

87,8 

88,8 

EGFR05,M18 

121 

7l 9,15 

0.5 

1906,3 

90,5 

75,9 

78,8 

81.7 

EGFR0S.M19 

121 

71 9,82 

0.9 

1625,6 

87,0 

73,0 

77,3 

80.3 

EGFR05.M20 

121 

71 5,59 

0.3 

1872,9 

79,2 

66,0 

71,0 

72.1 


1/J OCTAVE SaM) center RREQUENCIES (kHi) 


0.23 

3.25 

0.32 

0,90 

3.50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

85,8 

91 ,q 

96. 1 

99,2 

89.7 

89,3 

79.1 

75.3 

79.3 

75.6 

73.1 

83,9 

90,9 

91.9 

93,9 

91.2 

69,9 

85,9 

89,6 

83,8 

83.8 

82,3 

90.5 

95.9 

91.8 

93.2 

97.3 

90,7 

93,6 

91,0 

92,6 

89.5 

89,6 

66,9 

68, 9 

73.9 

30,7 

80,8 

62, 1 

82, 1 

85.0 

85,6 

82. 1 

75,6 

70,3 

70,0 

69.8 

70,0 

73.1 

72,9 

79.5 

75,9 

71.7 

69.7 

68,9 

70,9 

73.0 

76.8 

82,2 

79.7 

78. 1 

62,0 

79.7 

78.8 

76,9 

71.0 

79.2 

73.6 

67.1 

66,8 

68,9 

73,6 

79.2 

75.2 

79.3 

71.9 

68,7 

67,9 

62.7 

69.2 

75.3 

78.6 

77.7 

72,6 

71,3 

68,9 

67.2 

66, 6 

63,6 

61.5 

67.0 

73,6 

73,9 

75.9 

73.9 

71.5 

70,8 

66,9 

66, 3 

69,3 

70,8 

70.6 

70,2 

66, 1 

65,6 

62,8 

62,9 

62,5 

61,1 

59.1 

62,9 

59,9 

61,7 

66,1 

69.3 

69,9 

67,9 

66.5 

63,9 

63,7 

62,9 

70,3 

70,8 

72,5 

72.7 

70,1 

70.6 

68.7 

68, 1 

65,3 

63,9 

62,3 

89.5 

86, 9 

89,9 

91.1 

•89,3 

88. 1 

87. 1 

86,7 

87.7 

82,8 

80.9 

95,7 

96,9 

95. 1 

96, 1 

90,9 

87,9 

85. 1 

79.5 

84,9 

87,3 

88,5 

97.6 

93.7 

97.0 

98.9 

98,2 

99.6 

99,9 

93.2 

99.2 

90,3 

89,3 

97,6 

96.0 

99,0 

88,6 

88,6 

91,5 

92,6 

91.9 

92. 1 

91,0 

89,9 

88,3 

88 , 9 

88,7 

87,2 

86,8 

88,8 

86,2 

85,6 

86.6 

85.6 

89.3 

79.3 

65.0 

82,7 

76,6 

68,9 

72.1 

73.5 

79,0 

70,0 

68,5 

67,1 

76.5 

79,9 

72.2 

67,9 

72.9 

79,8 

75.2 

79.2 

72.8 

72.9 

66,5 

66,2 

68,0 

70. 1 

69,3 

65,7 

63,9 

69,7 

61,3 

61.0 

56,9 

56,3 


U1 

VO 


APPENDIX C 



<T» DIRECTIVITY ANCLE » 122.5 diO 

o 

1/5 OCTAVE Band CENTER FREQUENCIES (kHz) 

filename receive beta SR OSPL B.10 0.13 0.16 0.20 B.Er 0.52 0,«0 0.50 0.63 0.79 1.0 1.3 1.6 2.0 



TIME 

(degl 

(ml 
















EGFR06.H01 

19137138. «« 

3.4 

219,6 

93,6 

80,5 

80.3 

83,2 

80,2 

64,9 

66,3 

87.3 

82.3 

77,6 

74,8 

68,3 

67,8 

66,5 

64,9 

EGFR06.Maa 

19137138.45 

3.1 

222.6 

93,6 

80,6 

84,9 

62,5 

62,0 

64, S 

84,5 

84,3 

83.8 

80,0 

79.3 

77,9 

74.3 

74.4 

69,3 

EGFR06.H03 

19137138. «5 

1.0 

225.2 

103,1 

78,6 

76,5 

82.1 

87,3 

94,^ 

96,4 

98,0 

94,6 

87.5 

90,7 

85,6 

87,0 

86,8 

85,1 

EGFR06.M34 

19137139.09 

1.6 

439.4 

66,4 

75.1 

76,4 

77.3 

71.2 

72,9 

69,9 

70,8 

76,5 

74,9 

76,8 

76.7 

70,2 

67,2 

65,1 

ECFR06.MPI5 

19137139.98 

0.9 

732.9 

72.3 

61,3 

61,5 

61.9 

55.7 

52,7 

51.6 

55,2 

53.5 

56,8 

56,2 

54.2 

54,9 

54.2 

50,3 

EGFR06.M06 

19|37l<t0.11 

0,8 

687,7 

74,0 

59,5 

63,4 

54,4 

58,5 

53.0 

53.0 

55.1 

53.1 

53.3 

55,6 

54,9 

54,6 

52,5 

48,5 

ECFR06.M07 

19137140.78 

0,6 

1112.1 

68,5 

60, 1 

61.8 

55,4 

50,1 

52.3 

50,8 

51,0 

52,6 

56,4 

54,8 

53.4 

52.0 

51.1 

47,2 

EGFR06.M0B 

19137141,51 

0.5 

1552,3 

66.4 

59,8 

53.2 

58,0 

51.9 

53.7 

53.0 

51.5 

52.4 

52.1 

55,6 

54,2 

54.5 

50,3 

49,6 

EGFR06.M09 

19137142.17 

0.4 

1571.0 

65,8 

55,0 

54,9 

55.5 

52.4 

51.2 

49.5 

50,5 

51,6 

52,4 

51,8 

51.7 

50.9 

49,3 

48,4 

EGFR06.M10 

19137142,64 

0.5 

1835,6 

63.9 

49,4 

50.3 

55.5 

49,6 

52.3 

48.6 

49,1 

48,5 

97.2 

45,8 

45,4 

45,6 

43.2 

42.5 

ECFR06.Mii 

19137142,86 

0.5 

1836,6 

61.2 

47.3 

47.7 

54.5 

49,9 

48.2 

45.5 

46,0 

49.6 

52.2 

50.3 

49,3 

47,4 

44.5 

42,5 

ECFR06.M12 

19137142,87 

0.2 

1841.6 

66,1 

47.1 

49,3 

58.6 

52.2 

52.0 

57.6 

56,7 

55.5 

51.8 

52,9 

50,8 

51.2 

45,8 

43.2 

EGFR06.M13 

19137139,23 

3,0 

253.2 

98,9 

60,0 

83,9 

87,7 

87,9 

82.4 

78.4 

85.3 

92.7 

92.6 

88,3 

87,5 

87, 1 

85.2 

78,3 

EGFR06.M14 

19137139,23 

2.7 

256,2 

99.1 

76,6 

62.1 

80,6 

80,3 

77.9 

76.5 

78.3 

73.6 

71.3 

67,3 

67,9 

69.2 

67,9 

65,3 

EGFR06.M15 

19137139.24 

0.9 

256,9 

96,7 

80,2 

80,8 

83,6 

88.4 

86,7 

87.7 

87,3 

86.4 

85,3 

84,4 

82.6 

78,6 

76,4 

72,4 

ECFR06.M16 

19137138,55 

47,4 

16.3 

123, 1 

102.3 

102,9 

99,8 

102,8 

110.1 

114,2 

112.8 

113,7 

113.1 

115.3 

111.6 

111.1 

108,7 

105,6 

EGFR06.M17 

19137138.56 

47. 1 

16,4 

123,0 

102.0 

102,0 

100.5 

102,1 

110.9 

113.9 

112.7 

115,4 

113.3 

115.7 

111.8 

111.0 

108,6 

107.1 

EGFR06.M18 

19137142, 69 

0.5 

1402,4 

70.3 

53.1 

52,6 

53.1 

52.5 

54,1 

57. 1 

56,2 

55.5 

55.3 

53. 1 

51.5 

49.6 

49.1 

47.3 

EGFR06. M19 

19:37143.35 

0,4 

1621,0 

65,3 

54,6 

50.8 

57.1 

56,6 

53.9 

54,6 

54.1 

52.1 

53.1 

52,0 

50,9 

49,0 

48.3 

47.2 

EGFR06.M20 

19:37144,09 

0.4 

1867,1 

64,4 

50.0 

47,8 

57.9 

51.2 

54,2 

53.3 

50,4 

51.5 

48,4 

47.2 

46,4 

44,7 

43. 1 

42,3 


APPENDIX C 


DIRECTIVITY ANGLE s 122.5 deg 


1/3 OCTAVE Band center frequencies (YHi) 


filename 

RECEIVE 

TIME 

BETA 
t deg) 

SR 

(•") 

OSPL 

0, 10 

0,13 

0.16 

0.20 

0.29 

0.32 

0,90 

0,50 

0,63 

0.79 

1,0 

1.3 

t .6 

2.0 

EGFR07.M01 

1RI«2I«8,5R 

1.8 

215,1 

93.5 

82,2 

85.9 

88,5 

89,1 

82,7 

79,6 

79.2 

75.5 

71.1 

65.6 

62, 1 

60.7 

60.3 

59.9 

EGFR07.M02 

IR:«2IU8,5R 

1.5 

216.1 

92.8 

82.7 

86,3 

86,9 

80.7 

81,6 

78,6 

78,5 

75,7 

72.2 

70,5 

71,6 

70,2 

69,2 

70.2 

EGFR07.M03 

1R1U2IUB.60 

-2,6 

221.1 

109,0 

89,9 

87.3 

86,9 

63.2 

90.1 

91,6 

95.3 

95.3 

96,0 

92,9 

93.1 

93.6 

92,9 

89,9 

EGFR07.M3U 

19l«2|RR,27 

0.7 

935.9 

83.8 

79,9 

79.2 

77.7 

69,3 

69,1 

59.1 

59.3 

57.1 

62,7 

61,9 

59.7 

60.8 

58,9 

57,6 

EGFR07,Me5 

19193150.17 

0,9 

730,9 

72.7 

63.1 

67.7 

61.6 

59,1 

51,9 

52.3 

53.7 

57.0 

58.8 

59.1 

59,1 

56.7 

59,9 

51.9 

EGFR07.M06 

19192150.32 

0,9 

886.0 

71.6 

69,7 

65,0 

60.2 

52.5 

53.6 

53.7 

59.6 

59.8 

56,7 

58.9 

56,0 

56.5 

59.6 

51,5 

EGFR07.M07 

19j92t5l.B2 

0.3 

1111.2 

70.9 

60,3 

63,9 

55.9 

53.0 

59,1 

52.5 

59.1 

53.2 

57.5 

55,7 

59,6 

59,0 

51.7 

97,5 

ECFR07.M0H 

19J92I51.76 

0.2 

1352,2 

67.7 

58,2 

50,5 

98,3 

98.7 

96.1 

97.9 

50.7 

55.9 

56,9 

57,6 

58,5 

56.5 

52.2 

99,9 

EGFR07.M09 

19192152.99 

3.2 

1571.6 

68,8 

58,2 

52.3 

53.8 

99,6 

99.9 

52.1 

53.5 

55. 1 

59.2 

55,8 

59,2 

52.0 

50,8 

95,9 

EGFR07.M10 

19192153.19 

0.2 

1815,5 

76.8 

55,6 

53.2 

53.9 

51,8 

99.1 

56.1 

55.9 

52.9 

50,1 

98,7 

98,0 

96,9 

93.9 

40,0 

EGFR07,Mll 

19J92J53.20 

0,2 

1818,6 

67,6 

51,1 

97,6 

99,7 

98.9 

96.6 

50,0 

51.3 

52,9 

56,1 

56,5 

59,6 

52.9 

99.6 

95, 9 

ECFRP7.M12 

19192153.20 

•0. 1 

1821,6 

79.1 

51.2 

99. 1 

59,8 

58,1 

56.6 

61.9 

63.0 

60,9 

59,5 

55,2 

59,3 

53,9 

50,2 

95,6 

EGFR07.M1 J 

19:92199,36 

1.6 

298,9 

100,9 

79, 1 

86,8 

89,9 

87,5 

90,1 

92,8 

99, 1 

99.9 

89,1 

69,9 

87,0 

89,2 

85,8 

80,7 

ECFR07.MIU 

19J92199.38 

1.3 

251.5 

91,9 

77,8 

80.8 

82,9 

81.7 

82,5 

60.3 

81.0 

80.5 

79,6 

71,5 

70.1 

66,9 

65,9 

69,0 

ECFR07.M15 

19192199,38 

■ 2 1 5 

259.5 

95.2 

82.9 

83,9 

83.8 

82.6 

89,9 

90.0 

88,7 

89.6 

78,2 

77,9 

78,7 

76.5 

71.2 

68, 1 

EGFRP7.M16 

19jk31 9,39 

**** 

1930.2 

89,0 

80,2 

81,0 

81,0 

82. 1 

80,9 

81.8 

81.9 

80,6 

81,0 

81.1 

80,0 

81.9 

80.6 

79,5 

EGFR07.M17 

191931 9,39 

**** 

1929,9 

99,9 

89,9 

85.1 

85.2 

87,9 

85.9 

86.0 

85.5 

85.9 

86.3 

89,8 

89,9 

86,2 

85.9 

69, 9 

EGF907.M18 

19:92152.91 

0.2 

1901.8 

70,8 

59,9 

65.8 

59,0 

58,6 

61,7 

60,9 

56.5 

57.9 

56.5 

55,9 

52.7 

53,1 

50,6 

95,9 

EGFR07.M19 

19192153,59 

0.2 

1621,2 

69,9 

58,3 

56.2 

50,8 

53.3 

58,1 

59,7 

57.1 

55.5 

53.3 

53,1 

51.6 

50,6 

97,9 

96,2 

ECFR07.M20 

19192159,36 

0.2 

1868,1 

73.5 

58,9 

60,0 

55,9 

98,3 

59,0 

56,5 

60.8 

58.8 

58.9 

55,8 

59,6 

52.5 

50, 1 

95.2 


OY 


APPENDIX C 



a\ 

to 


DIRECTIVITY AiVGLE » 123,5 deo 


US OCTAVE Band center EREOUENCIES CkHr) 


filename 

RECEIVE 

TIME 

BETA 
( degl 

SR 

tm) 

OSPL 

0,10 

0,13 

0. 16 

0,20 

0.25 

0,32 

0,40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFRdS.MHl 

19>a8lU6,42 

2.2 

213,9 

94.7 

81.4 

60.5 

76.1 

81,9 

P6. 1 

88.2 

86.7 

86. 1 

82.2 

78,4 

74,4 

71.2 

89,5 

65,2 

EGFR08,Mna 

lRia8iu6,aa 

1.9 

218,9 

96.6 

82,0 

80,5 

75,2 

80,8 

84.4 

84,0 

85,8 

87,1 

86, 1 

85,8 

86,2 

86,3 

86,0 

85,0 

EGFR08.M03 

lRia8lU8,44 

•0.2 

219.8 

100.3 

82,0 

81,4 

75,5 

85,9 

89, h 

95.1 

95.1 

92.5 

83,0 

86,7 

84,3 

84,1 

83,0 

78,8 

EGFR08.N0« 

19148147, 11 

2.9 

434,8 

83.5 

78, 1 

77,0 

70.8 

70. 1 

84.^ 

60.7 

82,9 

67. 1 

66.7 

61,3 

62.8 

81.4 

58.8 

58.7 

EGFR08.M05 

19146148, 02 

0.6 

729,6 

80,6 

52.7 

56.9 

58,5 

55,6 

47.0 

50.4 

53,3 

57,0 

59,8 

59,6 

59,5 

54.6 

55.1 

51,8 

EGFR08.M06 

19I48J48, 18 

0.5 

885.3 

77,6 

56,4 

60.0 

57.0 

54.5 

54,0 

54,3 

56.4 

58,1 

62,3 

63,4 

63.6 

61.6 

59.2 

56,7 

EGFR08.M07 

19148148,88 

0.4 

1113.7 

70.9 

59,7 

87.0 

60.9 

56,0 

50,0 

51,0 

53,5 

54,2 

58,8 

55.0 

56.9 

56,8 

54.3 

49,7 

EGFR08.M08 

19148149, 6S 

0.3 

1352,0 

67,6 

53,2 

53,8 

51.2 

49,9 

53.5 

51.5 

53.9 

57.9 

57,0 

59,0 

54.9 

50,5 

51.7 

47.6 

EGFR08.M09 

19I48J50.S0 

0.3 

1571.6 

71,0 

56,5 

56.7 

52.7 

50.9 

50,6 

50,0 

55.5 

52.1 

54,8 

59,6 

56.2 

55.7 

50,3 

46.5 

EGFR08.MJ0 

19)48151,08 

0.3 

1815.7 

63.5 

47.7 

48.5 

46,7 

47.0 

44,7 

47.4 

47,5 

47,8 

44,6 

41,8 

40,8 

39.3 

36,4 

33.5 

EGFR08.Mii 

19)46)51,07 

0.2 

1818.8 

59.7 

44,9 

41.8 

45,4 

40,4 

«1,5 

43.3 

46,0 

48,7 

49.3 

48,9 

46,8 

44,6 

43,6 

40, 1 

EOFR08, Mia 

19)48)51,03 

•0.0 

1821.8 

73.5 

55,8 

53,8 

51,3 

55.3 

80, 0 

65.7 

67,0 

62,2 

82.0 

61,7 

56,5 

53.8 

49,4 

46,5 

EGFR08.M1 3 

19)48)47,20 

1.9 

247, 1 

99,6 

77,4 

81.7 

85.3 

87,6 

88. a 

80.8 

86,6 

63,2 

89.3 

93.5 

90.5 

85.7 

89.4 

83,6 

EGFR 08 ,Mia 

19)48)47,20 

1.8 

250, 1 

92.8 

79.6 

77,6 

78,6 

77.1 

77,4 

78.8 

80,1 

82.2 

62,5 

77.9 

76,8 

74.9 

74. 1 

72.0 

EGFR08.M15 

19)48)47,21 

•0,2 

253,1 

94.1 

85,6 

84.1 

85.2 

84,3 

84.6 

87,3 

84,3 

83,5 

78,3 

77.5 

72.7 

72.5 

71.0 

67,6 

EGFR08.M1& 

19)48)48,49 

58,8 

8.5 

121,9 

102. 1 

99,4 

98.8 

98,0 

102.0 

110.2 

115,6 

117.9 

114,0 

104,8 

105.6 

104.3 

106,8 

108,0 

EGFR08.M17 

19)48)46,49 

56,5 

8,6 

121,8 

103,2 

101.1 

99.7 

98, 1 

105.? 

110.7 

115.4 

118,1 

112.0 

105,9 

105,6 

104.4 

106.4 

107.2 

EGFR08,Mi8 

19)48)50,77 

0.3 

1401.5 

72,6 

60,0 

83,1 

57.1 

59.3 

82,1 

66.1 

63,2 

58,5 

56,2 

57,8 

53.7 

49.3 

47,0 

43,8 

EGFR08.M19 

19)48)51,45 

0.3 

1821,1 

66,9 

54,1 

55,8 

52,8 

55.4 

55.? 

59.5 

56. 1 

54,8 

53.5 

52.2 

50.6 

48.0 

44,7 

40,9 

EGFR06,Ma0 

19)48)52.22 

0.2 

1868.2 

67,9 

51.5 

57.3 

52.0 

50.7 

53,0 

54,0 

53.4 

51.3 

52.3 

51.1 

47. 1 

45.6 

42. 1 

39,4 


APPENDIX C 



DIRECTIVITY ANGLE a 122.5 deg 


1/3 OCTAVE Band CENTER FREQUENCIES (kH*) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 
( m) 

OSPL 

0.10 

0.13 

0. 16 

0,20 

0.2s 

0.32 

0,90 

0,53 

0.63 

0.79 

1.0 

1.3 

1.6 

2.0 

ECFR09,M0j 

19152139.03 

1.5 

219,9 

99,6 

82,0 

89,5 

82.1 

92.9 

01.9 

82,8 

66,8 

86.3 

80.3 

73,5 

69.9 

66,9 

69.3 

61.3 

EGFR0R.H02 

19:52139.09 

1.2 

217,9 

99,6 

83,2 

82.1 

84,0 

82,0 

81 .? 

80,8 

89,9 

65,5 

83.0 

78,8 

79,9 

79.6 

76,2 

79,8 

EGFR0R.M0J 

19:52139.05 

-0.9 

220,9 

101,0 

83,9 

02.9 

82.5 

60,6 

00, a 

91.9 

99,9 

96. 1 

90,7 

85,9 

82,9 

86,8 

87.7 

83, 1 

EGFR0q,M04 

19:52139.72 

0,6 

936. 1 

62,9 

75,6 

79,9 

79,6 

72,3 

69,5 

59,8 

59,3 

69,3 

62,2 

69,6 

65,6 

62,2 

59.7 

61 , 2 

EGFR09.M0S 

19:52190.69 

0,9 

731.3 

79.1 

69,6 

60,6 

59,9 

51.3 

99.1 

99,6 

50,9 

55.5 

56,9 

61.5 

57,8 

57,0 

59,9 

50.3 

EGFR09,M0fc 

19:52190.80 

0.3 

887,3 

79,9 

65.0 

65,9 

56,9 

51.3 

52.5 

50,5 

59,9 

56,5 

57,6 

58.3 

57.5 

55,2 

52.9 

99.7 

EGFR09.M07 

19:52191.51 

0.2 

1113.0 

76,7 

57.9 

69.2 

53,5 

56,9 

53.7 

53,8 

56,9 

55.3 

53.5 

59,9 

52,9 

52.3 

50,9 

97, 9 

EGFR09.M08 

19:52192,26 

0.2 

1359,5 

69.6 

53,8 

97,9 

99,7 

98,0 

99,6 

98.2 

99,8 

59,6 

53.7 

52,1 

51,0 

98.2 

97,7 

93,3 

EGFR09.M09 

19152192,95 

0.2 

1579.9 

61,5 

53.1 

99,9 

96, 1 

96,3 

95.1 

96.2 

98,0 

97,9 

99.8 

97,3 

96,0 

99.2 

93,2 

39,8 

EGFR09.M10 

19152193,71 

0.2 

1616,7 

72.3 

96,2 

90,6 

95,9 

97,9 

96.3 

50,5 

98,1 

99. 1 

95,6 

92,3 

90.3 

39.5 

-35.6 

39,0 

EGFR09,Mii 

19152193.72 

0.1 

1821,8 

62,0 

99, 1 

92,2 

39,2 

36.8 

92.3 

99.2 

96,9 

99. 1 

97.3 

98,5 

96.6 

92,6 

39,9 

36, 1 

EGFR09.M12 

19152193.73 

-0. 1 

1629,6 

75.1 

97,6 

99.6 

99,7 

98,3 

51.5 

50,3 

59,1 

52,6 

53,9 

98.3 

97.3 

95,9 

93,6 

91.2 

ECFR09,Mll 

19:52139,80 

1.3 

296,1 

98,5 

80. 1 

75,8 

78.3 

75.9 

60.6 

66,0 

89,2 

90.3 

90,0 

88,7 

88,9 

88,8 

87,0 

85,0 

EGFR09, Ml« 

19152139,81 

1.0 

251,1 

92,0 

79,0 

02.1 

63,2 

01.1 

70th 

80,8 

77,0 

79,9 

79,7 

75.3 

70,2 

70,7 

68,8 

66, 9 

EGFR09.M15 

19152139,83 

-0.8 

259, 1 

93.3 

81,7 

89,9 

83,7 

82,9 

01,9 

83,7 

63,9 

80,9 

79,7 

80,2 

76,9 

79.0 

72,9 

71.9 

EGFR09, M16 

19152139,06 

52,6 

5.5 

111,9 

103.9 

103,1 

133,3 

103,8 

101.9 

99,7 

99,5 

97,6 

98,0 

96.3 

95,6 

95.1 

95.7 

96,6 

EGFR09,M17 

19:52139,06 

51.7 

5,6 

112.0 

105,0 

103.9 

103,5 

109.0 

102. T 

97.8 

99,8 

98,0 

97,0 

95.7 

96,6 

96. 1 

96.2 

96,9 

EGFR09,Mje 

19152192,60 

0,9 

1366, 1 

69.5 

56.5 

59.1 

50,9 

53.5 

55.0 

59,3 

52.9 

55.7 

59,6 

59.5 

51.1 

99.2 

97,6 

93.2 

EGFR09.M19 

19152199, 10 

0.2 

1623,7 

69,9 

52.1 

95,7 

95,2 

98,9 

50.9 

99,5 

50,8 

51.0 

50,0 

98.5 

95,8 

93,9 

91.1 

38,8 

ECFR09.M20 

19:52199,88 

0.1 

1871.1 

69.5 

50. 1 

96,5 

96,2 

52,9 

53.6 

56.1 

52,9 

53.0 

96.3 

99,6 

96,5 

96,6 

90, 8 

39,9 
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APPENDIX C 





DIRECTIVITY ANGLE • 122.S d«0 


1/3 OCTAVE Band center frequencies (khr) 


filename 

RECEIVE 

TIME 

BETA 

(dsg] 

SR 

(k3 

OSPL 

0.10 

0. 13 

0,16 

0,20 

0.2? 

0.32 

0,00 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 

ECFR10.H01 

19156120,78 

9.9 

217,3 

100.8 

79,6 

82,3 

87,8 

88.9 

92,7 

95.0 

95,0 

89,9 

88,9 

83,6 

79.2 

76,9 

76.3 

75.1 

EGF»i0, Maa 

19156120,79 

0.5 

222,2 

99,6 

81,5 

80,9 

85,9 

87,6 

91.5 

90.0 

90,8 

90,2 

89,2 

89,2 

87,8 

67.8 

86,3 

80,0 

EGF«10, M0J 

19156120,79 

2,0 

222,6 

101.6 

71.7 

81.3 

88,6 

91.1 

90. u 

90,2 

92,0 

90,2 

89,7 

90.6 

86.7 

88.9 

87,3 

80,9 

EGFiRia.Hau 

19156125,05 

2.3 

037,0 

83.2 

70.5 

72.9 

70,5 

71,0 

71. PI 

68.6 

66,0 

68,0 

71.0 

69.1 

66,7 

65,0 

63.7 

62,0 

EGFR10.MB5 

19156126, J5 

1.0 

731,5 

70.7 

62,6 

61,7 

57.0 

55,0 

52.0 

50,7 

50.1 

56, 1 

55.0 

57,2 

56,9 

55.7 

52.0 

50.0 

EGFRJ0,H06 

19156126, 50 

l.l 

886,9 

72.3 

62,0 

65,9 

52.0 

09,8 

51.7 

51,0 

09,0 

55,7 

56. 1 

58,0 

52.3 

53.6 

52.9 

08,3 

EGFR10.M07 

19156127,19 

0.9 

1111,9 

72,5 

62,3 

60,0 

55,8 

50.3 

52.5 

50.5 

50,8 

52,0 

55,0 

53.3 

53,6 

52.8 

50.3 

06,7 

EGFR10.M08 

19156127,93 

0.7 

1352,7 

67,3 

50.7 

50,6 

53.0 

06,5 

07.0 

«7.8 

52,0 

52,6 

53.9 

50,2 

50. 1 

52.3 

50.2 

06,5 

EGFR10,M09 

19156128,60 

0.6 

1571.9 

60,7 

50.7 

09,9 

51.1 

09,5 

08,0 

06.9 

08,7 

09,5 

07,8 

50,7 

07.8 

05.5 

03.0 

39,9 

EGFR10.MJ0 

19156129,35 

0.6 

1815.6 

60,3 

02.3 

02,8 

06,2 

08,7 

07, A 

08,7 

07.1 

00.5 

03,6 

00,6 

39.1 

36.3 

35.5 

33.0 

EGFR10.M11 

19156129.36 

0.5 

1818.6 

59,8 

08,6 

00,6 

03,9 

01.7 

“5. t 

03.6 

07,0 

06,9 

06,9 

09,1 

08,2 

05,9 

01,6 

37.5 

EGFR10.M12 

19156129,37 

0.3 

1821,6 

72,0 

51,2 

09,0 

52,0 

50,3 

57.3 

52.8 

59.2 

60,6 

55.5 

53.3 

56.5 

52.6 

08,5 

00.6 

EGFR10.MIJ 

19156125,55 

0.3 

250,6 

99,9 

79,3 

61,0 

80,3 

80,6 

89, 1 

92.5 

90,2 

85,8 

91.1 

87.2 

88,9 

87.6 

86,7 

81,5 

EGFRl0,Mj« 

19156125,56 

3.9 

253,5 

102.0 

81,5 

86,8 

91.9 

90,7 

91,? 

90,2 

93.5 

93,0 

91,0 

88,7 

86,2 

80.6 

82.0 

73,9 

EGFRia.MiS 

19156125.56 

2.1 

256,0 

99, 1 

81,2 

82.7 

80,0 

86,2 

87.7 

90,6 

92,0 

93,0 

89,8 

87.5 

85.0 

86.3 

80,6 

81.5 

EGFR10, M16 

19156120,90 

55. B 

21,0 

113,0 

99,7 

101,5 

101.2 

102,9 

93.0 

90.5 

97,6 

107,5 

105,7 

101,9 

95.5 

96.0 

97.9 

97,3 

EGFR10.M17 

19156120.90 

55.6 

21.1 

113,3 

100,0 

100,9 

102,2 

102,6 

9l.u 

9?, 8 

99,0 

109.6 

105,5 

99,7 

96,0 

95.9 

98,8 

97.8 

EGFR10.M18 

19156129,09 

0.7 

1002,0 

72.0 

59,6 

56,0 

50,0 

53,8 

56,7 

58,2 

56,7 

53.2 

51.8 

50.5 

50,2 

08,8 

05,9 

03,0 

EGFR10.M19 

19156129,75 

0.6 

1621,6 

70,8 

50,5 

51.2 

05.0 

07,9 

52, u 

58.8 

50,5 

51.3 

08.9 

08,0 

05.3 

03.3 

00.2 

37,9 

EGFR10.M20 

19156130,51 

0.5 

1968,3 

62,2 

50,6 

08. 1 

09.1 

07.0 

50 , 0 

51.6 

09.2 

00,0 

08,9 

07.3 

05.0 

03.3 

01.5 

38,9 


APPENDIX C 



DIRECTIVITY ANGLE 


laa.S deg 


1/3 OCTAVE Band center FREOUENCIES CkHiJ 


filename 

RECEIVE 

time 

beta 
( deg) 

SR 

("1 

OSPL 

0. 10 

0.13 

0, 16 

0.20 

0.25 

0.32 

0,40 

0.50 

0,63 

0,79 

1.0 

1.3 

1.8 

2,0 

EGFRll.Mai 

301 

0: 

2,70 

5,8 

211,0 

99,3 

79,4 

80,7 

85,6 

89.7 

90,9 

95.9 

93.2 

89,3 

84,5 

80,7 

77.0 

74,9 

73.1 

70,6 

EGFR11.M02 

201 

0: 

2.71 

5.4 

213,9 

96,9 

84,6 

83.4 

84,8 

85,8 

85,1 

86,0 

88.2 

86,8 

86,9 

85.3 

84,6 

84,7 

83,5 

81,9 

EGFR11.M03 

201 

0: 

2,72 

3.2 

216, 1 

98,8 

71.7 

79,8 

81.8 

85,9 

91. A 

88. 1 

91.1 

91,0 

88,3 

87,4 

86,2 

85.1 

85,0 

82,5 

EGFR11.M0U 

201 

0: 

3,Rl 

2.6 

432,1 

83,5 

74,9 

73.4 

71,2 

69,1 

65.6 

64,9 

69,6 

70,4 

70,3 

69, 1 

70,0 

70,4 

69,6 

65, 1 

EGFRll ,M05 

20t 

0: 

a, 35 

1.6 

728,0 

75.1 

62,4 

64. 1 

54,9 

54,6 

51,4 

50,5 

55.2 

54,3 

58,0 

54.6 

54,0 

53.2 

51,7 

52,0 

EGFR11.M06 

22: 

0: 

U.52 

1.3 

884,6 

71,2 

53,9 

61,1 

60. 3 

57.9 

51.2 

50.8 

55,8 

54.1 

55,8 

57.2 

54.0 

52,8 

50. 1 

47. B 

EGFRll, M07 

201 

0: 

5,25 

1.0 

1111,0 

66,9 

53.7 

62,0 

53.9 

54,8 

51.5 

49, 0 

50,5 

49.7 

51,8 

52.2 

50,9 

48,6 

47.3 

42,9 

EGFRll, M08 

20: 

0: 

6,02 

0,8 

1353.3 

66,6 

56,9 

55.7 

51.4 

48,6 

44.5 

48,3 

53.1 

54.3 

51,4 

51.5 

52,0 

50,4 

49, 1 

46,5 

EGFRll, M09 

20: 

0: 

6,72 

0,7 

1573.8 

69,5 

49, 1 

53. 1 

43.7 

46,6 

46. 0 

46,9 

46,6 

50,4 

50.6 

49.2 

46,5 

45.3 

42.3 

39,6 

EGFRll, M10 

20: 

01 

7,53 

0.7 

1818,9 

73.3 

49,4 

43.3 

44,7 

46,6 

43,8 

49,4 

46,7 

46,4 

46,2 

40,4 

38,3 

36,4 

35,6 

32.9 

EGFRll, Mil 

20: 

0: 

7,51 

0,6 

1822.0 

65,6 

47,0 

50,2 

45,4 

41.3 

39, q 

43,5 

44,3 

45,9 

48,4 

49,8 

48,6 

44,8 

42,6 

37.4 

EGFRll, M i2 

20: 

0: 

7.52 

0,4 

1825,0 

69,7 

46,5 

45.2 

52.4 

47,6 

54, 9 

52.6 

57,1 

55.7 

52,6 

53.9 

51.5 

50,9 

46,3 

42,9 

EGFRll, M i3 

20: 

0: 

3.49 

5,0 

243,7 

81,0 

57,6 

57.9 

57,3 

58,1 

57.3 

59.5 

58,9 

56,8 

56,6 

56,2 

56,2 

56,6 

56,4 

54,9 

EGFRll, Mia 

20: 

0: 

3,48 

4,6 

246,6 

87,2 

54,6 

54.0 

52,0 

53,4 

53.7 

53.6 

52,8 

54,2 

54.7 

52.9 

51,6 

53.4 

50,0 

49,5 

EGFRll, M15 

20: 

0: 

3,49 

2.8 

248,9 

67,8 

61.1 

57.5 

56,3 

56,8 

57,4 

57.3 

56,4 

58,7 

58,4 

57.1 

56,3 

57.3 

56,3 

54.8 

EGFRll, Mlb 

20: 

01 

2,R2 

55,9 

24,0 

88,2 

80,2 

80,6 

80,2 

82,8 

80.9 

80,3 

80,9 

80,3 

81.2 

81.2 

80,3 

81.1 

61.1 

79,9 

EGFRll, M17 

20: 

01 

2.R2 

56,0 

24,0 

90,1 

80,4 

80,3 

81.7 

84,8 

80,9 

82.7 

81,3 

81.0 

81.8 

80,7 

80,1 

80,6 

80,7 

79,8 

EGFRll, M18 

20: 

01 

7. 16 

0,8 

1402.2 

70,6 

54,7 

59.2 

55.1 

56,5 

60.3 

55.4 

54,8 

54.7 

53.7 

52.1 

49,6 

47,8 

44,2 

42.2 

EGFRll, Ml9 

20: 

01 

7,86 

0.7 

1622,7 

69,0 

47.5 

52,8 

48,9 

52,4 

53.1 

54,5 

56,3 

54,1 

53.2 

49,6 

48,8 

46,4 

43.3 

39.5 

EGFRll, M20 

20: 

01 

8,66 

0.6 

1870,9 

64,5 

53,2 

53,3 

48,5 

53.4 

50,2 

52,5 

54,1 

52,7 

51.2 

49,2 

47,9 

44,6 

42,4 

39.5 
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a\ 


DIRECTIVITY ANGLE 


122.5 dsg 


1/3 OCTAVE Band center frequencies (kHz) 


filename 

RECEIVE 

TIME 

BETA 

tdeg) 

SR 

(m) 

OSPL 

0, 10 

0.13 

0,16 

0.20 

0.28 

0.32 

0,90 

0,50 

0.63 

0,79 

1.0 

1.3 

1.6 

2.0 

EGFR12.M01 

28t 

3I5R.73 

5.9 

215.7 

97.7 

79.1 

83,0 

81,5 

89,9 

89. A 

91, 1 

91,6 

90,0 

85,9 

77.9 

79,9 

71.7 

69,0 

63.5 

EGFR12.M02 

201 

3159.73 

5.5 

218.5 

97.5 

78,5 

77.0 

79,2 

80.7 

87,8 

87.0 

67,6 

90,5 

86.6 

89,7 

85.3 

85,7 

83,9 

81,3 

EGFR12.M03 

201 

3159.79 

3.9 

220,7 

95,2 

60,9 

83,6 

80,5 

82,7 

83.8 

87,3 

88,2 

87,8 

82,6 

77.9 

80,9 

79,6 

75,9 

77,6 

EGFRU.MaU 

201 

9 1 

0.91 

a. 8 

935.7 

82.9 

79,9 

79.0 

75,6 

71.7 

69,6 

65. 1 

67,5 

69,6 

66.6 

70,5 

67,9 

65,9 

62,8 

60,5 

EGFRl2.MaS 

201 

91 

1.31 

1.7 

730,1 

73.7 

62.2 

61,3 

58,2 

58,0 

52.01 

50.7 

50,7 

58,9 

59.3 

58,0 

57,2 

57.3 

59.1 

50,3 

EGFR12,M0(, 

20> 

9l 

1.R7 

1.9 

885,7 

72.5 

62,1 

62,6 

61,3 

55.7 

98. h 

51.0 

50,8 

53.7 

56,6 

58,6 

60.7 

56,6 

55.9 

99,7 

EGFR12.M27 

20t 

91 

2.18 

1.1 

1110.9 

72.3 

66,3 

67.5 

58,7 

55.9 

53.9 

99,9 

52,9 

53,0 

52.2 

59.7 

55.8 

53.3 

50, 1 

96.0 

EGFR12.M08 

201 

91 

2.91 

0.9 

1352,0 

67, 1 

60,9 

56,7 

52,9 

51,8 

50, T 

98.2 

51.2 

53.9 

53,9 

55,5 

59,0 

50,5 

97,8 

99,2 

EGFRl2,M?q 

201 

91 

3.59 

0.8 

1571.5 

66,2 

55.3 

53.1 

99,1 

51,8 

50,0 

95.3 

97.1 

98, 1 

53.5 

52.9 

51,9 

98,6 

95,8 

91,8 

EGFR12.M10 

201 

91 

9.39 

0.7 

1815,9 

70,9 

59.7 

53,0 

57,6 

51,8 

51.7 

98,9 

50.5 

96,2 

98,6 

92,0 

91,8 

39.2 

35,9 

33.5 

EGFRl2.Mii 

201 

91 

9.35 

0.7 

1818,9 

66.2 

98.7 

93,9 

96,5 

96.8 

51.? 

95.0 

97,5 

99,2 

99.1 

50,9 

50.8 

95.9 

92.0 

36,6 

EGFR12.M12 

201 

91 

9.36 

0,9 

1821,9 

76.8 

52.2 

98,9 

59,2 

59,0 

56,0 

60,9 

60.7 

62.0 

55,0 

56,8 

53.9 

50.9 

97,2 

93,0 

EGFR12.M1J 

201 

91 

0.99 

5.2 

298,8 

97,8 

76,2 

76,6 

85,7 

88,3 

87,7 

90.9 

86,5 

88,3 

88,9 

89,7 

87,9 

85,9 

86.7 

83,7 

EGFRl2.Mia 

201 

91 

0. 50 

9.8 

251,7 

101.9 

82.8 

89.3 

88,7 

89.2 

89,0 

91.8 

92.0 

93.3 

90.1 

89.8 

85.6 

81.9 

77.9 

78,5 

EGFR12.M15 

201 

91 

0.50 

3.0 

259,0 

105.3 

80.7 

82,5 

89,5 

86.9 

93,9 

96. 1 

95.7 

95,0 

96,2 

93,9 

93,8 

95.3 

99,6 

90.2 

EGFR12.M16 

201 

3159.91 

57.9 

25.1 

129,6 

69,9 

100,1 

106,9 

111.0 

115.9 

1 10.8 

119,6 

119.9 

116,3 

119.5 

113,1 

111.6 

110,6 

109,2 

EGFR12.M17 

201 

3159.91 

57.3 

25.2 

129,7 

91.5 

100,3 

106.5 

110,9 

116.7 

i 11.9 

119.3 

115.3 

115,5 

119,6 

113.0 

111.6 

111,3 

109. 1 

EGFR12.M18 

201 

91 

9.09 

0.9 

1901.5 

69,7 

58,7 

59,2 

57.0 

59.7 

58.6 

59,2 

56,9 

53,3 

55.2 

52.7 

51.0 

97,0 

93,0 

90.6 

EGFR12.M19 

20J 

91 

9.72 

0.7 

1621.0 

68,3 

55.7 

98.5 

55.3 

59.5 

55,7 

55.2 

57.2 

56,5 

51.9 

52.3 

98.9 

98.1 

99,9 

90,9 

EGFR12.M20 

201 

91 

5.98 

0,6 

1868,0 

66. 3 

99, 9 

52,3 

53,6 

53.2 

55.1 

59. 9 

56,6 

52.6 

52,2 

99.6 

99,9 

A6.5 

92,9 

90,5 


APPENDIX C 



DIRECTIVITY ANGLE a 122,5 dog 


1/3 OCTAVE BiNO center FREQUENCIES (VHi) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 

(m) 

OSPL 

0,10 

0.13 

0.16 

0.20 

0.25 

0.32 

0,40 

0.50 

0,63 

0,79 

1.0 

1,3 

1.6 

2.0 

ECFR13.M01 

211 

2130,64 

5.5 

204,9 

97.0 

84,7 

81,4 

83,7 

87.3 

88,0 

89.6 

90,8 

88,3 

84,2 

61,6 

78.0 

73,2 

72.7 

71.0 

EGFR13.H02 

211 

2130,65 

5. 1 

207,8 

101,1 

82,3 

84.1 

83.0 

85,5 

08,3 

88,0 

88,8 

90,9 

89, 4 

90.4 

91,1 

89,3 

90.0 

89,5 

EGFR13.M03 

211 

2130,66 

2.9 

210, 1 

103,3 

75,9 

78.1 

87,6 

90,5 

92.8 

94,5 

91,3 

95,7 

93.2 

92.7 

90,8 

90,9 

89,5 

87,0 

ECFR13.M04 

211 

2131,38 

2.5 

428.0 

87.6 

75,4 

7.7.2 

72.6 

68,5 

66,8 

63. 1 

69,7 

72,9 

74,0 

72.4 

73,0 

71.8 

75,4 

76, 1 

EGFR13.M05 

211 

2132,37 

1.5 

726,3 

75,6 

62,3 

65.1 

57,7 

58,4 

62.3 

50,7 

63,0 

65,4 

68,9 

68. 1 

66,2 

61.5 

64,7 

63. 4 

EOFR13.M06 

2n 

2132,60 

1.2 

884,7 

81,1 

66,7 

59.4 

57,8 

62,5 

64.3 

51.2 

64,9 

69,6 

72.3 

72.9 

73,6 

71.7 

65,9 

62. 7 

ECFR13.M07 

211 

2133,36 

0,9 

1112,9 

73,6 

58,8 

63,9 

55,9 

52,6 

56, 4 

54,9 

55.9 

60. 1 

65.3 

64, 1 

64,0 

58.0 

56,7 

55,4 

EGFR13.H08 

211 

2134,17 

0, B 

1357,3 

72.2 

55,6 

52,8 

54.2 

52,6 

55.8 

56,5 

58,6 

61,6 

61,7 

62,2 

62.9 

62,7 

60,8 

55,3 

EGFR13.M09 

211 

2l3U,4l 

0.7 

1579,6 

70,1 

49, 1 

47,2 

50,3 

48,4 

53.9 

56.1 

56,9 

61,5 

63,2 

60,3 

57,8 

59.3 

57,7 

52.3 

EGFR13.N10 

211 

2135,73 

0,6 

1826,8 

68,0 

51,5 

46.6 

46,6 

49, 7 

49.4 

45.6 

45.7 

48,5 

49,2 

43.6 

43,2 

41,8 

39,9 

38,8 

EGFRl3.Mil 

211 

2135,73 

0,6 

1829,9 

67,0 

48,0 

45,4 

48,2 

43.7 

48.fi 

50.8 

52.4 

57.1 

56.8 

55,0 

58,4 

58.3 

52,6 

47,3 

EGFRlS,Hi2 

211 

2135,74 

0.3 

1832,9 

73.5 

45,3 

47,6 

48,0 

53.4 

54.fi 

55,9 

56,0 

53.7 

57.3 

55,8 

53, 1 

49, 1 

46, 1 

41,6 

EOFR13.M13 

211 

2131.35 

4.8 

236,9 

97,9 

76,7 

78,6 

83,5 

65,6 

89.5 

91.5 

85,8 

87.0 

88,5 

87,3 

89,4 

68,0 

86,0 

79,4 

EOFRlS.Hia 

211 

2131.36 

4.4 

239,8 

99,8 

82,3 

83.8 

88,4 

90,8 

92,6 

90.7 

90,0 

90,3 

89,3 

88,8 

85,4 

84,6 

79,8 

75,1 

ECFR13.M15 

211 

2131.37 

2.5 

242,3 

100,9 

80,7 

84,6 

89,7 

92,4 

93.6 

92.3 

91,2 

89, 1 

89,9 

90,1 

88,9 

85,9 

84,1 

80,6 

EGFR13.M16 

211 

2130,84 

46, 3 

25,6 

107, 1 

94,6 

98,2 

95.1 

97,9 

91,7 

89,7 

89,0 

94, 1 

100,0 

100,6 

92,9 

88. 1 

91.0 

89, 1 

EGFR13.M17 

211 

2130,84 

46.6 

25.5 

105,0 

97,8 

96,9 

96,5 

96,9 

94.4 

91,1 

84,9 

88,1 

94.2 

95.7 

92,3 

88.2 

86,3 

88,6 

E0FR13.M18 

211 

2135,23 

0.8 

1405. 1 

81,1 

55,4 

59.6 

67,1 

67.8 

65,4 

69,7 

70,7 

69,7 

66,4 

62,8 

60.6 

55.1 

54,9 

48,3 

EGFR13.M19 

211 

2135,96 

0.7 

1627.4 

76,2 

53,4 

50.6 

57.9 

63,4 

64.9 

65,4 

64,6 

63,3 

57,8 

55.7 

56,2 

51.5 

49,6 

43.3 

EGFR13.M20 

211 

2136,80 

0, 6 

1877.7 

77,8 

53.4 

53,0 

58.3 

67,2 

68, 1 

70,2 

69,2 

69,6 

68,8 

70,3 

66,6 

59,8 

54,8 

48,6 


o\ 


APPENDIX C 



<r> 

00 


DIRECTIVITY ANGLE ■ 128,5 deg 


1/3 OCTAVE Band center frequencies 0(Hi) 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 
Cm J 

PSPL 

0, 10 

0.13 

0,16 

0,20 

0.25 

0.32 

0,40 

0,50 

0.63 

0.79 

1.0 

1.3 

1.6 

a.0 

EGFR14.M01 

211 

6119,69 

5.5 

217,1 

102,6 

87,3 

67.4 

86,7 

93.6 

94,? 

95.6 

96,9 

93.2 

89.2 

83,8 

80.3 

77.7 

73.5 

71.1 

EGFRia,H02 

211 

6119,70 

5,1 

220,0 

102.7 

67,0 

86.9 

66,2 

90,5 

92.7 

R3.5 

94,4 

92,4 

92,9 

9a. 1 

90,6 

89,6 

89,2 

88.7 

EGFRia,M03 

211 

6t 19,70 

3.0 

222,3 

104,1 

86,6 

91,3 

89,5 

86,5 

87,8 

93,0 

97,0 

97.7 

91,6 

93,7 

90,0 

93,9 

91.2 

87,4 

EGFRl«,M0q 

211 

6120.36 

2.6 

437.1 

89,0 

83,0 

84,5 

77.4 

76,3 

72.3 

68.4 

71,8 

74,9 

71,9 

71.5 

70,8 

74,3 

72.5 

74.5 

EGFRIK.M05 

211 

6121,27 

1.5 

731.3 

78,8 

66,8 

66,7 

64,9 

60,4 

63.5 

56,9 

63.2 

63,6 

63,7 

63,2 

64,9 

66.5 

65,1 

62.3 

EGFR14.M06 

211 

6121.41 

1.3 

886.7 

77.6 

66,8 

64.6 

61,5 

55,8 

57.5 

57.2 

66,3 

61,0 

62,2 

64,8 

64.6 

64,3 

63,4 

61.3 

EGFR14.M07 

211 

6122.10 

1.0 

1111.7 

76.9 

65.3 

59.4 

61,6 

55. 1 

56,7 

59,6 

55,3 

60.3 

65,3 

63,1 

64,2 

63,7 

60,0 

55,4 

EGFR14,M08 


6122,84 

0.8 

1352,7 

80,4 

66,4 

64,8 

52,8 

54,9 

59. A, 

61.6 

66,2 

68,3 

65.0 

71.3 

65,8 

70,4 

65,5 

62,4 

EGFR14.M0R 

21t 

6123.52 

0.7 

1572.0 

75,0 

58,6 

58,0 

55,5 

49,2 

51.? 

56.7 

59,8 

61,7 

62. 1 

59,9 

59,0 

59,4 

58.0 

56,6 

EGFR14.H10 

211 

6124,27 

0.7 

1815.7 

64,6 

52.3 

50,4 

51.1 

54.0 

50.9 

52.5 

53.4 

52.0 

50, 1 

46. 1 

42.5 

44.7 

41,6 

38,6 

EGFR14.Mll 

211 

6124,27 

0.6 

1818,7 

67. 1 

50,7 

48,3 

50,2 

49,7 

52. ? 

53, 1 

51.7 

58,5 

59.1 

58.0 

56.4 

54,8 

52.8 

49,8 

EGFR14.M12 

21t 

6124,28 

0.4 

1821,7 

75.7 

48,6 

47,6 

57.4 

57.1 

60.1 

55.5 

60,4 

65,6 

65, 1 

62,9 

61.7 

57,8 

53.8 

48,4 

EGFR14.M13 

211 

6120.47 

4.7 

250,3 

104,9 

81.0 

72,4 

85,3 

92.1 

96.? 

98.6 

90,1 

95.2 

92.6 

97.7 

94,8 

92.2 

91,9 

87,4 

EGFR14.M14 

211 

6120,46 

4.4 

253,3 

105,9 

87.0 

90,9 

R3.2 

91,9 

95,(1 

96,2 

in 

• 

99.2 

95.7 

93.3 

86.6 

89.8 

91.6 

90.5 

EGFR14.N15 

211 

6120,48 

2.6 

255,6 

109,7 

88,5 

91.1 

94,0 

93,6 

95.4 

96,9 

99.3 

101.4 

100,2 

101.4 

99,3 

97,9 

96,9 

<»5,3 

EGFR14.M16 

211 

61 19,88 

56.4 

23.4 

117,5 

101.7 

104,5 

98,5 

91.8 

102.5 

109.7 

111,2 

109.3 

102.4 

107,4 

104,5 

106.9 

102,6 

100,4 

ECFR14.M17 

211 

61 19,88 

56.3 

23.5 

103,6 

95,0 

98,0 

94,8 

94,5 

94,7 

89.4 

89,4 

88,6 

88,0 

90,2 

93,0 

92,6 

90.3 

86.3 

EGFR14.M10 

211 

6124,01 

0,6 

1402,3 

78.1 

62,3 

61,6 

65.5 

63.3 

65.5 

70.8 

69,4 

64,5 

65.0 

60.7 

59,0 

59,4 

57.7 

55.4 

EGFR14.M1R 

21t 

6124.68 

0.7 

1621,6 

71,8 

62,0 

58,0 

58,6 

57.7 

60,5 

61.4 

62,8 

59.9 

59,6 

56. 1 

56,2 

53.6 

50,7 

48,6 

EGFR14.M20 

211 

6125,45 

0.6 

1668,4 

71.9 

60, 1 

61,0 

57,8 

59.5 

57.0 

62.7 

60,9 

57.8 

57.9 

55.9 

54.3 

52.1 

51,5 

45,8 


APPENDIX C 



DIRECTIVITY ANGLE « 122,5 rieo 


filename 


ECFRl5,M?i 

EGFR15.M02 

EGFR15.M03 

EGFRl5,M0i( 

ECFS15.M05 

EGFR15.M06 

EGFR15.M07 

EGFR15.M08 

EGFR15.M09 

EGFR15.M10 

EGFRiS.Mii 

ECFR15.M12 

EGFR15.H13 

EGFRiS.Mia 

ECFR15.M15 

EGFR15.M16 

EGFR15.H1T 

EGFR15.MJ8 

ECFR15.M19 

EGFR15.M20 


1/3 OCTAVE Bind CENTER FREQUENCIES tkHrJ 


RECEIVE 

TIME 

9ETA 
( deg) 

SR 

(m) 

OSPL 

0.10 

0.13 

0.16 

0.20 

0.2r 

0.32 

0,90 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2,0 

211 

RJ53.RR 

5.2 

205,3 

100,6 

61,1 

82,2 

88,2 

91.3 

91.7 

93,8 

93,8 

92.0 

87,9 

80,9 

77.9 

76,7 

73.9 

71.7 

211 

Rl5«,00 

9.8 

208,3 

102,2 

63,5 

83,9 

85,7 

88,2 

90,6 

89.0 

99,0 

92.7 

90,2 

90, 1 

92,0 

90.6 

90.0 

88,5 

211 

9I5U.31 

2,6 

210,6 

109,7 

73,8 

85,3 

90,8 

95,9 

96. ? 

92.1 

91.5 

97,0 

95,9 

93. 1 

90,6 

93,6 

99,3 

88,9 

21 1 

9i5«, 7l 

2,3 

927.2 

88,5 

75.2 

76,7 

77,0 

67,5 

66. 1 

69,9 

69,9 

79,9 

76. 1 

79,9 

79.2 

81,7 

79.5 

72. 1 

21 1 

RI55.66 

1.9 

723,7 

78,9 

67,3 

65,6 

67,1 

60,6 

56.8 

55.1 

61,9 

66. 1 

71.9 

68,3 

65,8 

, 67,5 

66,9 

69,0 

211 

9155.85 

1.1 

880,9 

77.1 

66,3 

63,8 

63,8 

65,2 

58.3 

59,0 

60,6 

60,8 

66,6 

66.0 

65,2 

69,7 

66.3 

62,6 

211 

9lSf>,59 

0.9 

1107.7 

76,7 

62,9 

69,0 

60,0 

58,9 

58.3 

60, 1 

56,3 

56,2 

57.9 

58,9 

59,9 

58,6 

59,0 

57,0 

211 

9157.37 

0.7 

1350,6 

78.6 

65,9 

57.9 

53.9 

52,6 

57,5 

56.9 

61,5 

61,5 

62.6 

66,9 

66,3 

66,2 

63,7 

59,9 

211 

9158.09 

0,6 

1571.6 

73,3 

59,5 

52.9 

51,0 

99.6 

96,8 

50.5 

55,0 

55,6 

56,2 

56,9 

55,6 

55,6 

53,0 

99,9 

211 

9158,88 

0.6 

1817,3 

66,5 

53,0 

51,8 

98,7 

52.9 

51.7 

55.9 

55.7 

59.3 

52.1 

53.1 

99.8 

97.5 

96,9 

93,6 

21! 

9158,89 

0,5 

1820,3 

68.8 

98,6 

99. 1 

99,9 

95.5 

98.5 

59,1 

59,2 

58,7 

59,9 

62. 1 

58,9 

57.7 

57,6 

53,1 

211 

9158,90 

0.3 

1823.3 

71.1 

93,3 

98,0 

59,9 

59.2 

58,3 

59,6 

59.7 

59.7 

59,2 

55,6 

55,8 

52.3 

50.2 

96,3 

211 

9I5U.77 

9.5 

238,1 

103,8 

63,6 

80,6 

78,9 

81.1 

88.6 

97.5 

97,9 

93. 1 

90,0 

99.3 

90,9 

93,0 

93.2 

88,7 

211 

9I5U.77 

9,2 

291,1 

106,6 

87, 1 

87,5 

88,0 

95.7 

97,8 

98.9 

97.5 

97.3 

97.2 

96,9 

95,1 

93.5 

93.3 

89,7 

21 1 

9159.78 

2.3 

293,6 

108,1 

66,2 

88,0 

88,8 

96,2 

98,9 

99,7 

98,9 

97.5 

98,0 

96,5 

97.3 

96,6 

97,0 

95,2 

21 ! 

9159,23 

98,5 

23,5 

112,9 

98.1 

99,8 

98,8 

97.7 

99,6 

92.3 

102,9 

109,9 

107,5 

101.9' 

98,6 

100.2 

96,2 

95,7 

211 

9159,23 

98,8 

23.9 

106,9 

99,9 

103, 1 

93,9 

91,8 

91,8 

68,9 

88,9 

88,0 

87,5 

87,3 

85,8 

86,7 

87,0 

85,5 

211 

9158,58 

0.7 

1902. 1 

78.8 

58,2 

56,6 

61,0 

69,6 

67,0 

66,8 

68,2 

66,0 

62,3 

61,9 

56,8 

57,8 

59.9 

99, 1 

211 

9159,29 

0,6 

1623,6 

65,8 

59.5 

56,5 

53,5 

52,3 

59.6 

59,9 

55,8 

53.7 

53,5 

51,6 

50,5 

98,8 

97,0 

93,3 

211101 0.10 

0.5 

1672.9 

71.2 

50,9 

52,3 

57.3 

62,3 

62.1 

62.2 

62,3 

63,0 

61,0 

60,0 

61,9 

58,9 

52,5 

50,0 


VO 


APPENDIX C 



O DIRECTIVITY ANCLE » 132.5 deg 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 

(71) 

OSPL 

0.10 

0.13 

3.16 

EGFR16,M01 

21113155,13 

13,6 

235,3 

98,3 

86,3 

89.5 

88,7 

EGFR16.M02 

21113155.13 

13, 1 

207,7 

98,0 

82,7 

86,6 

85.1 

EGFR16.M03 

21113(55.13 

7.8 

209,3 

102,9 

83,9 

89,8 

88,0 

EGFR16.M04 

21113(55.89 

9.9 

925,5 

89,5 

75.5 

75.9 

71.9 

EGFR16.M05 

21 ( 13(56.61 

2,<> 

722,3 

Bl,3 

63,2 

in 

in 

.0 

63,5 

EGFRib.Mai 

21(13157,31 

2,« 

883,3 

77.9 

62,6 

67,9 

69,9 

EGFR16.M07 

21 (13(57,76 

l.R 

1107.9 

in 

63.9 

63,3 

63,9 

EGFR16.M2S 

21(13(58,55 

1.5 

1350,9 

77.5 

63,6 

59,9 

57.3 

EGFR16.H09 

21(13(59,29 

1.3 

1572,6 

70.6 

51.9 

52.9 

51.5 

EGFRU.M10 

21(19( 3,09 

1.2 

1819.0 

69,9 

55,1 

99,3 

53,3 

ECFR16.MU 

21(19( 3,13 

1.1 

1822,1 

68,3 

98,2 

50,3 

93.2 

EGFR16.M12 

21(191 3.11 

0.R 

1825,0 

70,5 

95.7 

95,5 

98,1 

EGFR16.MI J 

21(13(55,87 

R.3 

236,8 

97.5 

73.2 

89,3 

68,9 

EGFR16.M1U 

21(13(55,88 

8.9 

239,6 

98,9 

63,3 

87,3 

89,9 

EGFR16.M15 

21(13(55,88 

6.9 

291,2 

101,5 

63,5 

87,0 

89,3 

EGFR 16 .MI 6 

21 (13(55,59 

53.1 

96,6 

133,1 

93.6 

90,3 

90,7 

EGFR16.H17 

21(13(55.59 

53,2 

96,6 

98,2 

69.7 

89,0 

91,7 

EGFR16.M18 

21(13(59,66 

1.5 

1399,3 

78.3 

63,7 

60, 8 

59,9 

EGFR16.M19 

21(191 0,38 

1.3 

1623,8 

68,9 

59,9 

57.1 

57.1 

ECFR16.M20 

21(191 2,19 

1.2 

1912.1 

78.3 

57.7 

58,5 

55.6 


1/3 OCTAVE Band center frequencies (kHz) 


3,23 

0.25 

0.32 

0,93 

3.53 

0,63 

0,79 

1.0 

1.3 

1.6 

2.71 

90,3 

69,0 

90,6 

87.2 

85,5 

82, 1 

83,1 

83. 1 

81.3 

81,9 

79.5 

69,8 

89.6 

79,0 

82. 1 

88,3 

89,5 

91.6 

88,7 

82.2 

83,9 

87,9 

89,6 

90.3 

93.9 

99,2 

93,9 

93.5 

92.7 

93,0 

69,7 

88,0 

85,1 

79,8 

79,9 

72,1 

76,3 

79,9 

79,8 

79.3 

81,7 

81,9 

77.6 

79,7 

62,1 

61,6 

63,6 

69, 1 

70,2 

68,2 

67,5 

72.8 

72.2 

73.9 

70,8 

61,6 

61,1 

66. 1 

68.1 

69,9 

66,8 

67,8 

65.2 

69,6 

62,7 

61.6 

69,5 

56.9 

51.2 

58,3 

62,7 

59,0 

56,8 

63,9 

62,6 

63,8 

59.3 

56,7 

57.7 

60,0 

69,9 

66,7 

63,3 

67,3 

71,0 

67.9 

69,3 

69,2 

50.0 

98.3 

52.8 

59,6 

62.2 

69,9 

60, 1 

58,7 

60.0 

61.1 

56,3 

51.6 

51.5 

57.6 

55.1 

53.3 

51.5 

97,6 

99,9 

92,8 

91.7 

39.7 

95,9 

97.6 

97.5 

99.6 

55.9 

56,3 

57,7 

55.1 

59,8 

51.9 

96,2 

56,3 

59.1 

53.7 

61.2 

63,5 

57.7 

51.2 

52.1 

50,0 

51,8 

96,7 

88,8 

89.6 

90,7 

90,8 

87.1 

89,6 

89,1 

83.5 

82,3 

79,0 

76,8 

89,0 

89,3 

90,0 

91.2 

89,3 

89,8 

77.0 

79.9 

89, 1 

85. 1 

62,7 

89,9 

91,9 

92, 1 

93.2 

90,8 

91,0 

88,9 

88,3 

87,5 

86,8 

85,5 

89,0 

88. 1 

83,9 

81.8 

89,9 

91.6 

87,1 

89,8 

83,9 

86. 1 

83,2 

92,0 

90.9 

68.1 

87.5 

85,8 

66.3 

85,7 

87,5 

87,7 

86.2 

89,8 

63,7 

62.0 

66,7 

65, 1 

70,0 

68,9 

69,1 

67,5 

66.3 

69,0 

56.2 

59,3 

58,7 

60,5 

59.3 

58.8 

55.7 

59.7 

51.6 

99,5 

97.0 

92.7 

56,2 

58. 9 

63.1 

59,9 

59.5 

59.9 

52,8 

59,6 

53.6 

98.8 

99,3 


APPENDIX C 


DIRECTIVITY ANGLE « 132,5 deg 


1/3 OCTAVE BiNO CENTER FREQUENCIES CkHrl 


filename 

RECEIVE 

time 

BETA 
( deq) 

SR 

( ir) 

OSPL 

0,10 

0,13 

0,16 

0,20 

0.25 

0.32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

E5FR17.M01 

21117136,15 

10,6 

219.1 

99,9 

86,2 

86.2 

90,1 

91,6 

99,6 

91.5 

90, I 

86,9 

69,0 

80.8 

81.3 

79.0 

79,1 

80,3 

EGFRlT.Maa 

21117136, 16 

10, 1 

216.8 

99,1 

82,3 

85,8 

88,7 

88,3 

90.2 

89,8 

81.5 

87,2 

90.2 

90, 1 

87,9 

68,3 

83,7 

78,5 

EGFRl7,Ma3 

21117136,15 

7,9 

218.1 

100,5 

82,9 

85,9 

91.2 

67,6 

66,5 

92.6 

90,8 

92,5 

91.5 

91.9 

88,7 

86,5 

89,6 

82.2 

EGFRl7,M0a 

21117136,82 

5,0 

933,0 

90,3 

79,9 

73,5 

72,0 

72,3 

73,0 

71.0 

75.9 

79.1 

60,3 

80,9 

82,5 

80.5 

77.2 

71,0 

ECFR17,M05 

21 1 17137, 7A 

3,0 

727,6 

81.7 

62,8 

69,7 

63,7 

56,7 

53,3 

56.6 

62,3 

69.3 

68,0 

68,5 

66,7 

66,0 

61,2 

59,9 

EOFRl7,M0fc 

21117137,91 

2,5 

683,6 

75.6 

61,8 

63,0 

61,5 

53,9 

50, » 

56,9 

63.0 

69,6 

69,8 

69,9 

62,6 

69,7 

69,8 

62,7 

EGFR17.M07 

21117138,62 

2,0 

1109,3 

77.1 

68,9 

69,8 

65,9 

63,8 

63.6 

63.8 

60. 1 

59,9 

59,1 

61,6 

63,2 

63,2 

58,5 

55,0 

EOFR17.M08 

21117139,38 

1,6 

1351,0 

78,5 

67,0 

68,5 

59,6 

59,0 

55.9 

59.1 

60,8 

69,8 

61.6 

60,3 

63,2 

61,3 

65,2 

61,9 

EGFR17.M09 

21 117190,07 

1,9 

1571.1 

71,8 

56,3 

57.5 

56.0 

52.5 

51.3 

52.9 

57.9 

59,1 

56,8 

57.5 

55,0 

55,8 

59.1 

99.8 

EGFR17.M10 

21117190,84 

1,2 

1815,7 

68,7 

52.7 

51.9 

50,9 

51.7 

99. u 

52,9 

52,8 

98,7 

96,1 

96, 1 

93,9 

93,0 

91.9 

39,7 

EGFRl7,Mll 

21117190,85 

1.2 

1818.7 

69,9 

53,2 

96,7 

97,9 

97,9 

95,3 

99,0 

51.9 

52,5 

50,0 

53.9 

53.3 

52.7 

50,7 

96,7 

ECFR17,M12 

21117190,86 

0.9 

1821.6 

71,3 

90,7 

97,5 

51,0 

55.1 

57,8 

53,7 

60,2 

62,7 

62.7 

57.3 

59,2 

52.1 

99,9 

99. 1 

ECFR17.MJ3 

21117136,90 

9.1 

246.5 

101.2 

78,7 

68,6 

87,8 

83,7 

87,8 

99,7 

93.1 

92,9 

92.3 

92. 1 

90,7 

88,5 

85,2 

80,9 

ECFR17.M19 

21117136,91 

8.7 

299,2 

99,9 

83,5 

89,2 

'87,9 

89.5 

88,0 

90,9 

87,9 

78,8 

86,3 

90,7 

92,9 

86,2 

69,8 

89,6 

EGFR17.M15 

211 17136,90 

6.9 

250,7 

109,9 

62,8 

90, 1 

89,0 

92.2 

91,1 

98,9 

97,9 

96,1 

95, 1 

99,9 

92.3 

91.6 

90,7 

88,1 

EGFRl7,Mlb 

21117136,50 

56,9 

95,2 

118.3 

99,2 

95.7 

88,7 

96,0 

109,0 

119.0 

110,0 

105,3 

108,9 

109,2 

109,3 

103,6 

103.9 

101.7 

E5FR17.M17 

21117136,50 

56,9 

95, 1 

100,5 

91.1 

96,6 

92,1 

92,6 

92,6 

65.5 

62,2 

63,9 

87,7 

88,9 

83,3 

83,0 

86,1 

82,5 

EGFR17.M18 

21117140,50 

1.5 

1900,2 

79.0 

62,3 

69,8 

62.6 

71.0 

72,6 

71.1 

69, 1 

63,9 

62,9 

58,1 

57,0 

59,9 

56,9 

53,5 

EGFR17.M19 

21117191,19 

l.J 

1620,2 

75,8 

60,0 

63,0 

62,9 

69.6 

61,9 

62.6 

67,6 

68,9 

67,9 

61.9 

58,5 

58,3 

55.5 

51,0 

ECFR17.M20 

21117191,98 

1.2 

1867.9 

70,5 

99,1 

50,1 

59.9 

56,7 

62.1 

62.7 

63,8 

63,9 

56,6 

53.9 

99,5 

50,2 

95,6 

93,0 


-J 


APPENDIX C 



M DIRECTIVITY ANGLE ■ 122,5 deg 


filename 

RECEIVE 

TIME 

BETA 

(dtgl 

or c 

OSPL 

0. 10 

0. 13 

0.16 

EGFR18,M01 

21120158,28 

10. 1 

216.1 

99,4 

64,5 

86,9 

41.1 

ECFR1B.M32 

21120158,24 

4.6 

218,9 

100,5 

86,0 

87,7 

87.7 

EGFRl8,H03 

21120156,24 

7.5 

220.2 

103,9 

80,8 

85.1 

89,4 

EGFR 18 , M 0 « 

21120158.46 

4,8 

435,3 

44.3 

74,7 

74,6 

74.3 

EGFR18.M05 

21120159,84 

2.4 

730,0 

87,5 

71,4 

67,0 

65,9 

EGFR18.H06 

2 I 12 I 1 0,06 

2.4 

866,2 

85,2 

62.2 

65,8 

66,2 

EGFR18.M07 

2H21I 0,7T 

1.4 

1112.0 

76,7 

62. 1 

64,4 

62,5 

EGFR18.M08 

211211 1,53 

1.6 

1353,8 

83,1 

65,0 

71.3 

64,5 

EGFR16.M09 

211211 2,23 

1.3 

1573,9 

75,3 

54,6 

58,2 

56,6 

EGFR18.M10 

21I2H 2.44 

1.2 

1818,6 

68,3 

52,6 

53,8 

53.5 

EGFR18.M11 

211211 3.00 

1.2 

1821,6 

66,4 

50,5 

50.7 

49,6 

EGFRie.Mia 

211211 3,01 

0,9 

1824,5 

71.7 

44, 1 

50.5 

56,0 

EGFR18.M13 

21120159,02 

8.7 

248.5 

101,0 

78,6 

82.6 

89, 1 

EGFRlB.Mia 

21120159, 04 

8.3 

251,3 

100.6 

85,4 

84.0 

87.4 

EGFR18.M15 

21120159,03 

6.4 

252,8 

100.4 

80.6 

74,8 

84,8 

EGFRl8,Ml6 

21120158,60 

57.0 

43,0 

112,1 

44.4 

47.5 

43,6 

EGFR18.M17 

21120158,60 

57. 1 

43,0 

107.6 

88.9 

98,3 

43.0 

ECFRia.MlS 

211211 2,65 

1.5 

1402,8 

75.7 

58.8 

65.6 

63,9 

ECFRi8.Mi<) 

21I21I 3.3U 

1.3 

1623,0 

70,6 

56,3 

60,7 

54.1 

EGFR 18 , Mj 0 

211211 4,12 

1.1 

1870,7 

73,2 

64,4 

61,2 

58.8 


1/3 OCTAVE B 4 ND CENTER FREQUENCIES CkH*) 


0,20 

0.25 

0,32 

0,40 

0.50 

0,63 

0.74 

1.0 

1.3 

1.6 

2.0 

91,4 

42,6 

40.2 

41.2 

86,0 

84,2 

77,8 

78,7 

79.0 

78,5 

78.0 

88,8 

91.7 

88,6 

84.7 

84,9 

91.1 

40,6 

40,4 

88,2 

86,7 

81.7 

40.5 

66,7 

46,8 

44,1 

47,8 

94.9 

43.5 

41,2 

42.7 

68,7 

87,1 

73.7 

74, T 

72.3 

74.3 

83,8 

84,3 

86,4 

86,4 

86,3 

80,7 

72,4 

62, 1 

62,? 

64,1 

69,4 

75.4 

75,6 

80,6 

81.9 

79,4 

75.4 

70,2 

61,5 

65. ^ 

65,0 

72,6 

72,0 

76,2 

77.4 

74.0 

72.8 

70,0 

67,8 

63,0 

64 , 0 

62.6 

61.9 

63,4 

65,1 

65,3 

65,6 

66.7 

60,5 

57.8 

60,8 

56. ^ 

56,2 

58,8 

64,3 

66,4 

65,8 

68,6 

66.5 

65.3 

59.6 

52,6 

54,4 

54,9 

57.2 

60,3 

61,2 

60,0 

61,2 

57.3 

54,5 

50,8 

50.9 

51,6 

50.0 

53.3 

50.1 

45.9 

46,3 

45.9 

45,4 

41.8 

39,8 

44.8 

43.4 

46,4 

49,6 

54.6 

53,8 

53.0 

51.7 

52,6 

49,9 

45.2 

50,6 

57,6 

60,9 

64.7 

63,5 

62,2 

56,9 

55.4 

55.8 

46,7 

45.3 

91,6 

85.6 

94,6 

90,9 

91.3 

90,4 

41,8 

86.3 

87,5 

85. 1 

82,4 

42.2 

92.0 

41,8 

91.7 

90,0 

82,6 

76,9 

84,7 

84.0 

87.4 

84,1 

84,1 

88,1 

91.3 

40,7 

90,9 

41.1 

41.4 

89,4 

89.7 

87.6 

84,1 

86.9 

97.1 

(05.0 

106, 7 

103.7 

102,5 

104,2 

49,6 

49,0 

47.3 

96,7 

88,4 

83. A 

40,9 

100,6 

102,6 

100,0 

41.6 

42,0 

40,6 

45.2 

41.7 

63,0 

6!.? 

59.3 

61.2 

64,2 

62,2 

63.6 

63,2 

57.5 

54,4 

52.5 

57,0 

61,1 

63.4 

64,3 

60,1 

57.4 

57.5 

53.6 

52.8 

49.0 

46,1 

66,3 

63,4 

64,0 

58,8 

58,5 

61.2 

54,4 

54.2 

50.3 

50,8 

46,6 


APPENDIX C 



DIRECTIVITY A*JGLE « 


J22.5 deq 


1/3 OCTAVE Rand CENTER FREQUENCIES (kHi) 


filename 

RECEIVE 

TIME 

BETA 
( deq) 

SR 

(m) 

OSPL 

0.10 

0.13 

0.16 

0.20 

0.2r 

0.32 

0,90 

0.50 

0,63 

0.79 

1.0 

1.3 

1.6 

2.0 

ECFR19.M01 

21 l25!5B,a5 

10.7 

219.0 

100,6 

00.2 

05,5 

09,5 

00,9 

66.6 

09.9 

91,9 

90.6 

91,7 

91.3 

09,3 

00,9 

66,3 

06,9 

EGFR1R,M02 

21 125150,1)5 

10. 1 

222. 1 

101,1 

05.3 

09,9 

03,2 

77,6 

81. T 

69,0 

93,8 

99.2 

91.7 

69,1 

91,6 

91.1 

65,9 

05,3 

ECFR19.M0J 

21125150,93 

16,0 

221.0 

103,9 

06.3 

02,2 

91.1 

07,5 

93,6 

99.0 

95.5 

99,9 

93.2 

95.1 

91.6 

90,7 

60.3 

04,4 

ECFR19.M0U 

21125159.09 

9.2 

933,9 

91.1 

70.2 

77.1 

77.1 

71.9 

7 1 1 fl 

76, 1 

01,0 

09,6 

04,3 

83,6 

78,3 

72.9 

79,5 

70.7 

EGFH19,M05 

211201 0,00 

5.5 

726,5 

00,0 

67,7 

70,5 

69,3 

69,7 

65,6 

61,7 

62.9 

66,9 

71,5 

72.9 

69,0 

69,2 

61,9 

60. 1 

EGFRl9,M0b 

2H2b» 0,19 

9.5 

002,5 

09,0 

69,2 

60,9 

64,9 

63.5 

63,7 

59,0 

62.6 

65,9 

6F.9 

69.6 

60.7 

67,6 

69,6 

60, 1 

EGFR19.M07 

21l2bt 0.90 

3.6 

1100.2 

00.0 

66,7 

60,2 

71.2 

70,6 

72. R 

66.3 

67,6 

60.6 

69,7 

71.1 

69,2 

65,9 

67,1 

60,1 

EGFR19.M08 

2H26I l,b7 

2.9 

1350,2 

70,9 

63. 1 

63,6 

63,7 

62,9 

62.9 

50,0 

69,0 

69,9 

67,2 

69.1 

69,0 

60.1 

67,5 

59,6 

EGFR19.M09 

211261 2,37 

2.5 

1570,5 

73.6 

50,9 

59.0 

55.0 

53,9 

57.5 

56,3 

61,9 

62,7 

61,2 

62,7 

59.9 

59.7 

57.0 

51.9 

EGFR19.M10 

211261 3,15 

2.2 

1015,6 

69,1 

59.5 

59,9 

56,0 

57,7 

56,6 

57.5 

57,6 

50,0 

51,8 

90,9 

98,9 

96,3 

96,5 

39,7 

EGFR19.H11 

211261 3,16 

2.2 

1010,6 

66,9 

59.1 

53,0 

55,0 

90.6 

5 1 1 6 

51.9 

53.9 

53.9 

58,0 

56,7 

55.3 

52.9 

51.0 

99,6 

EGFR19.M12 

211261 3.16 

1.9 

1021,3 

75.5 

51.9 

51.9 

56,6 

56,6 

55.6 

61.0 

57,8 

55,6 

56,6 

53,7 

51.9 

50,9 

95,9 

90,9 

EGFRl9.MlI 

21125159,16 

16.9 

250,6 

102,1 

77,9 

09,3 

90,3 

06,2 

93.? 

92.2 

92.1 

93,6 

92,0 

92,9 

92,0 

92.5 

89,2 

85,6 

EGFRi9,Miy 

21 J25159.17 

15.9 

253,0 

100,0 

70,0 

09, 1 

00,5 

69,0 

90,2 

00.5 

65,0 

65,9 

90,2 

93,9 

90,9 

81,2 

65,2 

00,5 

EGFR19.M15 

21125159,16 

19,0 

253, 1 

96,7 

72.3 

00,0 

79,9 

70,6 

65,2 

06.1 

66,2 

90,1 

09,6 

67,6 

05,5 

69,6 

83,3 

79,2 

EGFRiR.Mit, 

21125159,05 

56,9 

02,9 

112,7 

05,0 

02,3 

09,1 

100,9 

103.7 

J09,9 

99,1 

109,7 

103,7 

103,6 

99,6 

99,7 

97,9 

97.3 

EGFR19.M17 

21125159,05 

57.0 

02,9 

107,6 

96,0 

91,2 

01,0 

86.9 

99, T 

100.5 

101,2 

99,0 

100,3 

96,9 

92,8 

86,9 

90,9 

92,1 

EGFR19..M18 

2U26I 2,77 

2.0 

1390,9 

01,4 

60,0 

67,5 

73.9 

71.2 

7 6 • R 

79.0 

69,7 

67.3 

64,9 

63,5 

60. 1 

57.9 

59,6 

50.9 

EGFR19.H19 

211261 3,47 

2.5 

1619.3 

01.1 

61.0 

69,9 

69,8 

66,9 

71.8 

69,6 

65,2 

69,1 

62,9 

61,3 

60,7 

57,5 

55.7 

51,2 

EGFR19.M20 

211261 9,26 

2. 1 

1067,9 

73,0 

50,7 

63,0 

66, 1 

59,9 

62.8 

65,9 

59,9 

61.7 

57.9 

56,6 

55,9 

98,9 

97,9 

95,6 


•vl 

U) 
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DIRECTIVITY ANCLE ■ 132,5 d»g 


1/3 OCT*VE Band center frequencies (kHz) 


filename 

RECEIVE 

TIME 

BETA 
( d»g) 

SR 

(m) 

OSPL 

0.10 

0.13 

0.16 

0,20 

0.25 

0,32 

0,40 

0,50 

0,63 

0.79 

1.0 

1.3 

1.6 

2.0 

EGFR20.M01 

2ll2Rt«0,2a 

21,9 

228,6 

100,6 

85,6 

86,9 

90,1 

88,4 

90.2 

87,0 

88,5 

90,6 

92.1 

90,0 

86,2 

66,1 

85,2 

86,5 

EGFR20.M02 

21 I2RI40, 24 

21. R 

230,8 

99.3 

84,5 

85,4 

83,3 

78,6 

81,9 

86,4 

92,6 

94.0 

93,8 

84,3 

85.6 

85,6 

81,8 

84,1 

EGFR20.M03 

21129140,22 

19,4 

229,7 

102,4 

83,0 

79,0 

89,4 

88,4 

92. A 

90,9 

93.1 

96,0 

93.2 

91.9 

90,6 

91.1 

87,3 

85,7 

EGFR20,M0(( 

21 129140, 84 

11.1 

438,3 

89.3 

75,9 

70.9 

75.3 

72,8 

72.5 

75.6 

79.1 

83.3 

82,8 

80,8 

76,0 

73.3 

70,9 

69,5 

EGFR20.M0S 

21129141,73 

6,6 

729,5 

02,1 

67,6 

66,1 

66,8 

63,5 

65,4 

69.8 

69,5 

70,5 

74,4 

70,8 

67,5 

67,6 

65,4 

59,8 

EGFR20,M06 

21129141,91 

5.4 

884,7 

81,7 

62,7 

65,5 

64,1 

66,3 

64,^ 

66,4 

66,4 

67,2 

69,3 

69,0 

71,1 

69,5 

66,0 

59.1 

EGFR20,M07 

21129142.61 

4,3 

1109,7 

82,2 

69,9 

68,8 

71.7 

68,3 

69,7 

69.5 

70,2 

67,8 

71,1 

71,8 

69,8 

72,0 

68,7 

64,6 

ECFR20, M08 

21129143,57 

3.6 

1350,9 

86,1 

64,5 

62,5 

59.2 

61.6 

62,3 

71,6 

76,2 

77.5 

79.3 

79.2 

77.1 

75,7 

69,4 

59,0 

EGFR20.H0R 

21129144,05 

3.1 

1570,7 

69,8 

58,0 

56,9 

52,8 

51.1 

50,4 

53.4 

55,8 

57.9 

58,9 

57,8 

55.5 

55.5 

53,7 

49,6 

EGFR20.M10 

21129:44,63 

2.7 

1815,2 

66,4 

57.2 

56,3 

58,9 

55,8 

51.2 

54.2 

49.3 

50,8 

50.7 

51.7 

48,2 

47.9 

45,9 

40,6 

EGFR20.HH 

21129144,64 

2.7 

1818.2 

65,9 

53,4 

52.4 

54,4 

50,6 

45.8 

48.3 

49.3 

53,0 

57,9 

58.7 

56,8 

56,6 

51,6 

45,9 

ECFR20.H12 

21129144,64 

2.4 

1820,9 

70,7 

44,0 

48,8 

58.3 

59.0 

57.9 

63.7 

65.3 

62,2 

57,0 

55,8 

54.2 

54,5 

51,2 

42,6 

EGFR20.H13 

21 :29ia0,95 

19,4 

258,9 

102,3 

81,4 

80,9 

91.3 

80,9 

92,9 

92.2 

93.1 

93,2 

93,3 

92.0 

91.3 

90,0 

86.6 

83. 1 

£GFR20,Hi« 

21129140,96 

10.9 

261.2 

102,7 

84,6 

87.7 

85.7 

86.0 

80 , A 

85.4 

93.2 

97.5 

96.6 

90,0 

91.9 

90.9 

87.4 

85,0 

EGFR20.M15 

21:29:40,94 

17, 1 

260,7 

95,8 

75,6 

79.5 

80,4 

83,4 

83,9 

85,2 

86,8 

87,1 

86,6 

87,8 

85,6 

83.9 

82. 1 

80,7 

EGFR20.N16 

21 :29 : 40, 94 

57,7 

100,5 

107,1 

82.2 

87.1 

83,2 

82.9 

93,2 

101.0 

101,2 

97.1 

96,0 

95,9 

91,9 

92.1 

91.7 

90,4 

EGFR20.MJ7 

21:29:40,94 

57,7 

100,4 

107,0 

84,5 

87.2 

82,8 

83. 1 

93,0 

101.5 

102,1 

96,6 

96, 4 

97,1 

93,6 

91.0 

91.6 

90,1 

EGFR20,Mj8 

21129:44,47 

3.5 

1399,9 

65,9 

67,5 

70,7 

71.1 

75,7 

76#? 

77,0 

77.5 

75.2 

75.0 

68,9 

65, 1 

62. 1 

59.7 

56,9 

EGFR20,Miq 

21:29:45, 16 

3.0 

1619,8 

80,0 

66,2 

67.7 

68,9 

72,0 

74, T 

74,7 

68,5 

66,5 

64.7 

60.1 

59.2 

58,8 

55.7 

49.3 

EGFR20, H20 

21:29:45.93 

2.6 

1867,3 

78,7 

64,7 

67,2 

68,2 

70.0 

73.1 

72.3 

65,9 

62,9 

65,9 

62,6 

54,4 

52.9 

50.0 

47,7 


appendix c 



DIRECTIVITY ANGLE ■ 122,5 d»g 


1/3 OCTAVE BaNO center FREQUENCIES (kHz) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 

(k) 

OSPL 

0,10 

0. 13 

0, 16 

0,20 

0. 25 

0.32 

0,90 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2,0 

EGFRai,M0i 

2U33I13.89 

20,9 

219,5 

100,6 

81,0 

85,3 

90,5 

90,9 

Bfl, p 

88,2 

92,9 

92,0 

92,3 

91.1 

86,9 

89,2 

85,8 

83,8 

EGFR21.M02 

2n33H3.89 

19,9 

221.8 

99,9 

82,3 

80.8 

89,6 

81,1 

83.9 

87.6 

95.5 

95.5 

92,9 

89,5 

86,3 

89,2 

82.8 

82,5 

EGFR21.M03 

2U33I13.87 

17,8 

221.0 

103,9 

83,0 

78,9 

90,8 

88,6 

92.? 

92.8 

99,1 

93,9 

99,6 

95,9 

92,7 

91.7 

88.5 

86,6 

EGFRai,M04 

21133119,55 

10,0 

932,8 

96,5 

75,8 

77.1 

80,9 

76,3 

76, ? 

81,9 

87.7 

91.0 

89,9 

87,9 

83,7 

82,2 

81,9 

78,9 

EGFR2I,M05 

2U33I15.51 

6,0 

727.2 

83,9 

63,8 

66,5 

67,9 

66,3 

65.9 

63.0 

67,1 

70,3 

69,2 

66,0 

66.0 

67,0 

72,9 

66,0 

EGFR21.M06 

211331 15,71 

9,9 

889,5 

85,9 

66,9 

65, 1 

69,1 

66.3 

68.5 

69,9 

71,6 

76, 0 

79.1 

70.8 

79,0 

76. 1 

72.7 

67,1 

EGFR21.M07 

21133116,96 

3,9 

1111.6 

79,0 

66,2 

66,6 

69.6 

66,8 

67.? 

59.3 

62,6 

65. 6 

66,8 

69,9 

69,9 

67,5 

66,0 

60,0 

EGFR21.H08 

21133117,27 

3,2 

1355,0 

87,7 

69,8 

65,3 

67,9 

69,1 

69, A 

70,7 

73.2 

77,8 

79.6 

81.1 

80,1 

78,7 

79.3 

65,8 

EGFR21.M09 

21133117,99 

2.7 

1576,8 

71.8 

56,5 

56,8 

56.6 

52.1 

55.7 

57.9 

60,3 

61,9 

62,8 

61,9 

61,8 

57.3 

55.1 

99,0 

EGFR21.M10 

21133118,81 

2,9 

1823,9 

65,3 

52,9 

52,5 

51.9 

55.3 

51.8 

51.8 

50,7 

51.5 

99,8 

96,8 

95,9 

93,8 

91.9 

38,7 

EGFR21,M11 

21133118,82 

2.9 

1826,9 

69,8 

51.9 

99,9 

51,2 

98,5 

98.5 

96,0 

50,9 

59. 1 

56,9 

57.5 

59,6 

51.7 

50,6 

99,5 

EGFR21.M12 

21133118,83 

2.1 

1829,1 

73,8 

52.2 

52.3 

60,6 

61,8 

63.3 

59,6 

61,3 

63,6 

60,8 

61,3 

58.1 

57.3 

52.7 

97,2 

EGFR21.M13 

21133119,62 

17.9 

299,3 

102.2 

78,2 

79,6 

89.6 

65,5 

92.9 

92.3 

92.5 

95.1 

95,6 

93.7 

89,8 

89,0 

88,6 

86,0 

EGFR21,M1« 

21133119,62 

17.5 

251,7 

100,0 

89,9 

83,9 

89,8 

80,9 

77.9 

87,9 

92.9 

99,8 

92.1 

86,1 

92,8 

89,3 

86, 9 

82,2 

EGFR21,MJ5 

21133119,60 

15.6 

251,5 

99,9 

75.5 

78,9 

79,6 

69,5 

83,0 

86,6 

85,2 

65,9 

86,0 

65,7 

83,9 

79,8 

78,9 

79,6 

EGFR21.M16 

21133119,55 

56,2 

91.1 

111.0 

87,1 

82,8 

85,1 

99,3 

101.6 

109. 1 

98.3 

101,8 

109,6 

99,9 

97.5 

98,7 

98,9 

99,7 

EGFR21.M17 

21133119,55 

56,2 

91,0 

98,6 

90,0 

87,0 

86,8 

69.2 

7 6 , t 

81.9 

90,1 

99.0 

91,9 

83,3 

83,3 

81,1 

86,3 

82,0 

EGFR21.MJ8 

21133118,38 

3.1 

1902,9 

80,5 

66.1 

69,5 

72.1 

70,3 

67.3 

68. 1 

68,6 

70,6 

70,9 

63,6 

60,8 

60,6 

58, 1 

52,5 

EGFR21,M1«J 

21133119,10 

2.7 

1629,7 

81,9 

69,0 

68,9 

72.2 

71.9 

79,3 

75.9 

75,6 

66,5 

69, 1 

63,9 

58,0 

58,6 

58,0 

51,6 

EGFR21.H20 

21133119,93 

2,3 

1879,3 

77,9 

62,3 

65,0 

67,6 

71,9 

70,6 

69,6 

66,3 

62,7 

59,9 

60,0 

56,9 

55.0 

50,3 

96.1 


•vj 

u^ 
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^ DIRECTIVITY ANCLE ■ 122,5 d#o 


filename 

RECEIVE 

TIME 

BETA 

(d«g) 

SR 

(Ml 

OSPL 

0.10 

0,13 

0.16 

EGFR22.M01 

21136149.55 

34.7 

264.3 

99,3 

78,1 

83,8 

88,0 

ECFR22.M02 

21136149.55 

34,1 

265,7 

98.5 

78,2 

76,8 

78.3 

EGFR22.H03 

21136149,52 

32.6 

262,0 

101,0 

78,6 

89,9 

89.1 

EGFR22,M0« 

21136150.02 

19.1 

454,7 

93.8 

73,1 

75,6 

72,0 

EGFR22.M05 

21 I36t50,68 

11.6 

738,5 

83.1 

67,6 

69,3 

67,4 

EGFR22,>'06 

21136151,08 

9,6 

892,7 

86.3 

68,7 

70,8 

71.9 

EGFR22.M07 

21136151,79 

7,7 

1117,0 

82,3 

62,0 

70.3 

68,4 

EGFR22,M08 

21l36lS2,58 

6.3 

1358,4 

77,9 

62,0 

63,3 

65,2 

EGFR22.H09 

21136153,29 

5.4 

1578,7 

74,4 

58,1 

60,1 

60,0 

EGFR22.M10 

21136154,05 

5.0 

1838,9 

69,8 

58,6 

60,5 

62,1 

EGFR22.Mii 

21136154,06 

5.0 

1841,9 

68,9 

57,4 

56,2 

57.0 

EGFR22.N12 

21136154,07 

4.7 

1844,1 

75,2 

58,5 

62, 1 

65,5 

EGFR22.M13 

21136150,22 

31,4 

289,7 

100,4 

78,9 

79.8 

86,0 

EGFR22.MH 

21136150,23 

31,0 

291,3 

99,5 

69,9 

69,5 

82,9 

EGFR22.M15 

21136150, 18 

29.5 

288.2 

92,4 

71.7 

77,6 

81.5 

EGFR22.M16 

21136150,53 

57.7 

178,3 

107,5 

73.8 

84.7 

94,0 

EGFR22.M17 

21136150,53 

57.7 

178,3 

104,5 

84,4 

77,8 

84,6 

E6FR22.M18 

21136153,64 

6.1 

1406,2 

79.1 

65,8 

70.1 

70.8 

ECFR22.M19 

21136154,36 

5.3 

1626,6 

77.3 

63.2 

61,7 

62. 1 

EGFR22.M20 

21136155. 17 

4.6 

1875.1 

78.8 

63,3 

63,0 

65,5 


l/I OCTAVE B*ND CENTER FREQUENCIES tkHz) 


0,20 

0.25 

0.32 

0,40 

0,50 

0,63 

0.79 

1.0 

1.3 

1.6 

2.0 

87,3 

68, A 

89,6 

89,4 

68,9 

91,0 

87,4 

85,6 

63,2 

82.7 

82,2 

85.1 

91,4 

94,2 

92.1 

85.1 

90. 1 

83.5 

63,3 

80,5 

79,8 

77.9 

91.1 

90,9 

91.7 

92.0 

92.5 

93,1 

89,0 

66,5 

66,4 

83,4 

80,2 

76,0 

78,5 

85.5 

87,7 

85,6 

78,4 

84,6 

62,0 

79,7 

76,3 

76,4 

64,3 

67.5 

74.2 

77,0 

75.4 

71,6 

69.0 

67,9 

68,5 

66,9 

62,0 

67,5 

69,0 

74.5 

78,2 

79,9 

77.5 

73.2 

69.8 

70.7 

63,9 

65.3 

65.3 

59,4 

66. 1 

69,4 

72,8 

76,4 

75.1 

68,3 

62,8 

66,4 

58,3 

64,3 ■ 

68, h 

67,2 

67,1 

71.4 

71.1 

69,6 

6 6,6 

61.9 

57,0 

53.6 

57.3 ' 

53,9 

55.5 

58,7 

62.2 

60,8 

62,9 

58,4 

55.7 

51.2 

47.8 

61,9 

59.7 

57,6 

55.7 

56,0 

57,7 

55,3 

49,5 

49,2 

46.1 

41.7 

55,6 

54,0 

51,2 

54,9 

57.4 

60,3 

62,7 

57,6 

56.0 

49,1 

42.7 

67,2 

65,5 

66,0 

64,7 

61.4 

59,2 

59,9 

57,8 

57.7 

52.8 

46,4 

86,8 

91, i 

90,1 

90,4 

94,0 

90.0 

89,3 

88,7 

88,4 

86.2 

84,8 

90.2 

93.0 

91.5 

86.3 

92,5 

87.3 

89, 1 

86,4 

85.5 

83,4 

81.5 

81,5 

80,4 

83,6 

83.4 

82,6 

85,0 

81.8 

79.2 

78,0 

76.6 

75.7 

95,6 

97.0 

93.3 

100,3 

95,0 

100,7 

98.7 

96,4 

96,2 

95.1 

92,0 

93.2 

95.0 

96.6 

90,8 

99.8 

94,7 

93.8 

91.0 

90,2 

67,4 

87,4 

69,3 

68,5 

65.6 

67,1 

63,5 

63,0 

62.7 

60,0 

59,1 

57.5 

50.8 

66, 1 

67.8 

70,4 

70,2 

66,4 

59.7 

57,6 

58,5 

55.2 

55.9 

47,2 

69,3 

70,0 

70,9 

70,2 

69.5 

63,4 

62.6 

64,6 

60,3 

54,4 

49,4 


APPENDIX C 



directivity angle a 133,5 deg 


1/3 OCTAVE Band center frequencies (kHe) 


filename 

RECEIVE 

TIME 

SETA 

(deg) 

SR 

Cl') 

ospl 

0,10 

0,13 

0, 16 

0,30 

0.35 

0,32 


0.50 

0,63 

0,79 

1.0 

1.5 

1.6 

2.0 

EGFR23.MH1 

311‘inil3,57 

33.0 

356.7 

99,7 

83,7 

66.3 

88,6 

88.3 

89,7 

91.6 

92,2 

91.7 

91.2 

86,9 

85,6 

84,0 

82.3 

81.9 

EGFR33,HHa 

31tueil2.5S 

33.5 

358,3 

99,9 

83.9 

78.1 

75,6 

81.3 

89,1 

94,6 

91.5 

88,0 

91.3 

88,7 

86,6 

83,1 

81.9 

79.3 

EGFR33.Ma3 

31 tuen3.52 

30,9 

354,8 

101.0 

78,5 

88,0 

88.3 

89,0 

89,14 

93,6 

93.7 

94,1 

91.7 

88,6 

86.5 

83,6 

82,9 

81,2 

ECFR33,Ma« 

31IU0I 13. 08 

17.9 

451,5 

94. 1 

73,0 

73.5 

70,6 

70,9 

76,8 

85,9 

89,3 

85,4 

79,8 

84,0 

77.3 

79,3 

75,6 

73,7 

EGFR23.M05 

3U«0:l3,R<) 

10,8 

738,5 

83,0 

70,0 

66,7 

66.1 

65,0 

69,5 

71.2 

75.1 

78,5 

74,4 

71.1 

71.4 

73.4 

65,0 

61.6 

EGFR23.M06 

31:40110,30 

3.9 

894,4 

88,4 

70.7 

69,5 

73,0 

66.0 

73,4 

79,4 

82,8 

81,3 

79.3 

73.2 

73.4 

75.7 

70,1 

67,0 

EGFR23.M07 

21t40|14,RS 

7.1 

1130.3 

80,3 

68,9 

71.7 

73.3 

69,3 

59,9 

65.9 

71,8 

69,7 

69,9 

67,6 

65,1 

59.1 

56,3 

53,3 

EGFR33.M08 

31140115.77 

5,8 

1363. 1 

81,5 

65,4 

61.1 

63,0 

60.3 

62. g 

70,4 

74,1 

75.9 

75.7 

74,7 

71.3 

64,7 

63,0 

61.4 

EGFR23,Ma9 

31140116,51 

5.0 

1584,8 

73.6 

62,8 

63,5 

63,9 

59,9 

62.5 

63,6 

64,0 

63,6 

65,5 

64,9 

60,6 

57.4 

55,4 

47,8 

EGFR23.M10 

31 1401 17, 34 

4.4 

1831,6 

69,9 

57.3 

63, 3 

60,9 

61.3 

59,8 

59. 1 

58,5 

56.3 

56,8 

57,3 

52,8 

50,4 

45.3 

41.5 

ECFR33,MH 

31140117.35 

4.3 

1834,6 

68,5 

57,9 

58,7 

57,0 

55,8 

55.5 

53.2 

55,9 

57.9 

60,4 

61,2 

56,7 

51.0 

46,4 

42,5 

EGFR23.M12 

31140117,36 

4. 1 

1836.9 

75.2 

57.3 

66. 1 

67.9 

67, 1 

64,5 

66.9 

65,5 

61.8 

59,9 

61,3 

5 7,0 

53.3 

50,6 

44,4 

EGFR23.M13 

31140113,36 

39.8 

383,0 

101.8 

81,9 

84,6 

91,1 

86,6 

87.1 

92.3 

93.1 

94,4 

91,1 

90,1 

90,0 

87,9 

86,3 

80,5 

EGFR23.Mia 

31140113,36 

39.3 

383.7 

99,3 

74.1 

67,9 

81,9 

88.5 

95.3 

90.5 

84,0 

90,4 

89.0 

89,0 

85,3 

83,6 

80,2 

80,0 

EGFR23.M15 

31 1401 13, 33 

37.8 

381,0 

93,2 

76,9 

76,9 

77.3 

80.0 

83. ? 

87.2 

85,9 

84.6 

84,7 

82,5 

79,9 

79,6 

77,1 

72,8 

EGFR23, Mi6 

31140113,53 

57,0 

166.0 

108,8 

73.3 

84,2 

93.3 

95,5 

99,4 

93,2 

103,3 

99,3 

101.7 

99,8 

96,5 

95,1 

94 , 4 

89,9 

EGFR23.M17 

31140113,53 

57.1 

166,0 

108, 1 

73.7 

83,4 

86,3 

97,5 

99,4 

91,8 

99.4 

98,7 

100,0 

98,0 

95,6 

93,9 

94.3 

91,8 

ECFR23.M18 

31140116.86 

5.7 

1410,3 

81.8 

66,7 

71,0 

76,6 

73,3 

74,4 

74,9 

74,4 

72,0 

61.1 

60,0 

61,9 

67,5 

59,5 

54,6 

EGFR23.M19 

31140117.62 

4.9 

1633,0 

78,6 

58,6 

65,8 

73,0 

73,5 

7l , 9 

67.3 

66,3 

67,4 

■ 66,3 

56,7 

58,4 

63,3 

57.4 

49,6 

EGFR33.M20 

31140116.46 

4.3 

1881,9 

83,3 

71,0 

74.7 

77,8 

74.5 

71,8 

73, 1 

75.5 

69,2 

65,5 

63,5 

63,0 

59.7 

57,5 

51.2 




APPENDIX C 



CO 


DIRECTlVny angle a 122,5 deg 


1/3 OCTAVE Band center FREQUENCIES (WHi) 


filename 

RECEIVE 

TIME 

BETA 
( deg) 

SR 
t m) 

OSPL 

0.10 

0,13 

0. 16 

0.23 

0.2s 

0.32 

0,90 

0.50 

0,63 

0.79 

1.0 

1.3 

1.6 

2.0 

ECFR24,M0l 

21193127, a9 

32,9 

270,2 

102,6 

81,4 

81,9 

89,8 

89,8 

92,3 

93.9 

95.5 

91.9 

91.9 

91.3 

90. 1 

90,7 

88,9 

89,1 

EGFR2a,M02 

21193127, as 

32.9 

271.6 

99,9 

79,6 

75,6 

73.3 

85,6 

91,8 

99,1 

99,6 

88,5 

89.6 

66,2 

86,0 

84,9 

82,2 

80.9 

EGFR2«,M03 

21193127.94 

30,8 

268.3 

100,3 

79,6 

86,8 

94,3 

88.9 

88,7 

94,8 

93,1 

91.7 

90.4 

88,6 

85,6 

86,7 

83,9 

81.5 

EGFR2«,M0a 

21195127,94 

19,3 

461,9 

94,6 

76,7 

75,9 

72,7 

69,8 

78.8 

90,4 

88,5 

86,9 

81.3 

85,3 

78,3 

81,5 

75.2 

73.2 

EGFR2a,H05 

21193129,75 

11.3 

799,2 

87,3 

66,2 

67,5 

71.8 

66,7 

69,8 

74,0 

78,2 

82,7 

82.3 

77.9 

73.3 

73,7 

69,1 

63,9 

EGFR 2 a,M 06 

21193128,90 

9.3 

896,7 

86.8 

62,3 

68,7 

68,5 

66,6 

66,8 

75.9 

80,9 

78,7 

80,7 

76,9 

79, 1 

77.1 

73.1 

67,5 

EGFR2a,M07 

21143129.58 

7.4 

1119,1 

79,6 

67,7 

72.2 

67,9 

66, 1 

60,9 

62.5 

66,3 

71.2 

70,5 

70,6 

62,9 

58,7 

58,9 

51.3 

EGFR2a,M08 

21143130,31 

6,1 

1358,5 

78,4 

61,6 

66, 1 

69,5 

61,1 

60,6 

65.5 

66,6 

71.4 

71,9 

72.5 

67,3 

62,2 

69.6 

57.5 

EGFR2a,M09 

21 143130.98 

5.3 

1576,9 

73.0 

61.7 

61,8 

59.0 

59.7 

57,7 

57.7 

59,9 

64,0 

63,5 

66,6 

62,8 

60,5 

59.9 

99,4 

EOFR2a,Ml0 

21193131.74 

4.6 

1820,3 

76,0 

61,0 

63,4 

63,8 

62,9 

65.4 

68, 1 

67,9 

66,9 

66,2 

65,8 

64,7 

60,2 

53.9 

95,8 

EGFR2a.Mii 

21193131,75 

4.6 

1823,2 

78,4 

56,5 

60.7 

58,6 

55,3 

57,? 

59.7 

69, 1 

69,6 

73.1 

72,8 

67,9 

60, 1 

57,2 

99.7 

EGFR2a,Mia 

21193131.76 

4,3 

1825.5 

79.9 

60, 1 

67,7 

68,0 

69,9 

65.il 

70,8 

75.1 

66.5 

67,6 

62,2 

60, 1 

55.9 

52.2 

99,9 

EGFR2a,Mi3 

21143128,16 

29.7 

296,9 

99,0 

85,9 

84.5 

86. 1 

69,3 

88,9 

88,6 

91.5 

90,3 

88.7 

87.1 

87,9 

86,7 

84,9 

81.0 

ECFR2a.Mia 

21 193128, 15 

29,3 

299,6 

99.7 

80,3 

76,4 

70,9 

82,9 

90,4 

91,8 

92,6 

83,7 

90,0 

86, 1 

89,8 

89,4 

86,8 

85,9 

EGFR2a,Mi5 

21 193125. 1 1 

27,8 

295,8 

103,3 

85,5 

85,9 

91.2 

92.0 

93.6 

97.5 

95,9 

94,2 

91,7 

94,9 

93.0 

91.5 

90,2 

88,4 

EGFR2a,Mifc 

21143128,38 

59,2 

172.8 

104,0 

78, 1 

72,8 

81.0 

91.2 

96.0 

99,1 

94,8 

92.4 

97,5 

90, 1 

90.9 

89.9 

87.9 

87,3 

EGFR2a,Mi7 

21143128, 38 

58.2 

172,8 

98,4 

82,6 

93,5 

75.5 

74.2 

74.7 

87, 1 

93.1 

93,6 

85.3 

90, 3 

83,3 

82,9 

77,9 

79,9 

EGFR2a,Mi8 

21 193131, 38 

6.0 

1407.5 

84,8 

68,3 

70. 1 

74.1 

79,0 

77.3 

76,1 

79,6 

75. 1 

73.2 

65,6 

61,5 

59.1 

61.6 

59.3 

EGFR2a,M19 

21143132.05 

5.2 

1626. 1 

78.7 

63,3 

64. 1 

66,3 

66,5 

70.6 

70,9 

72.7 

68,7 

66,6 

59.1 

56,7 

54.5 

51.9 

45,5 

EGFR 2 a,M 20 

21193132.81 

4.5 

1872.4 

82.4 

69,6 

70.7 

75.5 

72.4 

75.9 

79,6 

71.5 

68,2 

67,6 

63. 3 

64,9 

68.3 

62.7 

53,3 


APPENDIX C 



OIRECTIVITV ANGLE « 122.5 deg 


filename receive beta SR OSPL P.lf) 0.13 0.1b 



TIME 

(deg) 

(w) 





EGFR25.M01 

21 1481 19, 00 

1.9 

283.2 

79.3 

68.3 

74,0 

67,5 

EGFR25.M02 

21 1481 IR, 02 

1.6 

286.3 

76. 1 

64,8 

65,8 

66,2 

EGFR25.H0J 

21148119,02 

0.1 

289,3 

95.2 

80,2 

80,5 

79,9 

ECFR25,M0« 

21148119,81 

0.9 

510,1 

80.5 

70,5 

65,4 

67,4 

ESFR25,M05 

21148120,90 

0.6 

812.9 

96,3 

78,1 

80,6 

76,5 

EGFR25,M0b 

21148121.20 

0.5 

974.6 

96.4 

77.1 

81,0 

76, 1 

EGFR25.M07 

21148122.02 

0,4 

1206, 1 

70.7 

56, 1 

63,6 

54.1 

EGFR25.M08 

21148122.91 

0.3 

1454,0 

68,7 

47,4 

45,9 

44,8 

EGFR25.M09 

21148119,60 

0.3 

1513,8 

69,7 

53,8 

48,0 

46,5 

CGFR25.H10 

21 1481 19,55 

0.3 

1731,9 

68, 1 

46,8 

41,3 

46.6 

EGFR25,Mtl 

21148119,54 

0.3 

1734,6 

67, 1 

46,2 

42,0 

43.1 

ECFR25.M12 

21 1481 19,55 

0,0 

1737.4 

73.4 

44,9 

45,3 

45.7 

E0FR25.M13 

21148119,70 

1.7 

314.0 

91,8 

72,3 

71.1 

73.9 

EGFR25,M1R 

21148119,71 

1.5 

317.1 

86,3 

78,1 

79,4 

77.8 

EGFR25.M15 

21148119,72 

0,0 

320, 1 

86,8 

76, 1 

74,7 

73.9 

EGFR25,Mlb 

21148118,80 

7.5 

62,0 

98,0 

85,0 

84,0 

82,6 

EGFR25,M17 

21148118,80 

7.5 

62,2 

98. 1 

88,9 

87,9 

85.5 

EGFR25.M18 

21148123,95 

0.3 

1499.7 

67.6 

53.1 

49,5 

51.9 

EGFR25,Mi9 

21148124,77 

0.3 

1725,3 

73,1 

49.8 

48,4 

47.3 

EGFR2S.H20 

21148125.67 

0.2 

1979,1 

67,9 

46,0 

51,6 

53,0 


1/3 OCTAVE Sand center FREQUENCIES (kHz) 


0,20 

0.2s 

0.32 

0,40 

0.50 

0.63 

0,79 

1.0 

1.3 

1.6 

2,0 

67,3 

67, S 

64,3 

57,7 

57.3 

54,8 

53,4 

53.8 

51.8 

53,4 

51,0 

62,7 

56,9 

55.0 

56,7 

57.5 

56,0 

57.9 

55.5 

54.8 

54,4 

52.2 

81.1 

80. T 

83,5 

85,3 

86.5 

84,8 

82,7 

85.1 

85,8 

85,3 

80,2 

68,0 

62.9 

63,4 

64,2 

70,2 

67,9 

64,3 

62.6 

65,6 

68,1 

61,2 

70,4 

73,0 

73.3 

80,2 

85,0 

87,6 

88,9 

69.3 

89.3 

83,9 

76,1 

69,7 

71 ,S 

74,0 

80,8 

84,9 

88,0 

88,8 

89,9 

68,6 

79.2 

70,7 

51,6 

50, S 

45.4 

48,8 

53.3 

53,8 

56,6 

57.7 

55,2 

50,7 

47.5 

46,0 

43,7 

50.8 

55.5 

62,2 

58,5 

58,4 

58.4 

63.4 

57.9 

46,3 

45.5 

43,1 

44,7 

49,7 

54, 1 

56,8 

57.4 

55.7 

55,8 

50,2 

43.7 

50.5 

46,2 

54,8 

60,1 

55,8 

54,8 

51.8 

48,7 

50,0 

42.8 

39,4 

42.3 

48,2 

51.7 

52,5 

53,4 

59,4 

62, 1 

55.9 

50,7 

44,7 

41,4 

54.7 

55,7 

61,4 

66,0 

64,5 

68,0 

60,5 

58,5 

55.5 

47,0 

44,2 

75,9 

81.8 

81,1 

82,8 

82,0 

83,5 

82,8 

79.5 

80,5 

79.1 

74,4 

76,6 

75.1 

77.1 

72.3 

73,6 

70,6 

71.4 

70.7 

73.2 

73.4 

71,6 

75.1 

76,8 

76.7 

77.4 

73.9 

69,7 

68,9 

69, 1 

71.3 

72.7 

67,3 

84,6 

85.6 

87,0 

92,9 

89,9 

86,8 

84,0 

85,1 

84,1 

81.8 

81,1 

86,9 

87.6 

87,9 

89,5 

92. 1 

91.6 

87,7 

85,7 

86, 1 

86. 1 

84,9 

55,5 

53.6 

54,7 

54.5 

57,6 

56,3 

52.3 

51,4 

46,2 

45,4 

41,1 

54,5 

64. T 

63,6 

61.2 

62,0 

64,4 

58,8 

56,0 

50,8 

46,7 

45,2 

54.2 

63,2 

58.4 

56,0 

57.1 

53,0 

46,5 

46,8 

43.6 

42.2 

37,6 


NO 


APPENDIX C 



CO 

o 


DIRECTIVITY ANGLE • 122.5 deg 


1/3 OCTAVE Band center frequencies (kHz) 


filename 

RECEIVE 

TIME 

BETA 

(dig) 

SR 

(m) 

08PL 

2.10 

2.13 

3,16 

0,20 

0.25 

0,32 

2,40 

0.50 

0.63 

0,79 

1.0 

l.J 

1,6 

2.0 

E5FR26.M01 

21152121.26 

2.8 

213,8 

95.1 

86,5 

82.1 

81,2 

82,6 

81,9 

84,7 

87,5 

83.2 

79.3 

74,4 

73.9 

73.9 

72. 1 

71,0 

EGFR26.M02 

21152121.28 

2.9 

216,8 

97,0 

86,9 

83,0 

82,8 

81,1 

80, I* 

81,3 

64,2 

82,8 

84,0 

83,3 

85,3 

84,3 

85,6 

84,9 

ECFR26.M03 

21152121.29 

2.3 

219.6 

122,6 

84,7 

79,6 

82,3 

87.2 

90,1 

93,6 

95.2 

91,3 

84,5 

89,8 

84,2 

88,2 

85,0 

80,5 

ECFR26.M0U 

21152121.77 

1.2 

435,3 

85,5 

79,2 

78,2 

72,2 

62.5 

57.1 

59,1 

68,9 

67,3 

72,8 

77,0 

76,2 

75.2 

74,4 

69,5 

EGFR2t,M0S 

21152122.70 

2,7 

710,9 

78,1 

55.5 

59,8 

50, 1 

50,5 

52.5 

56,2 

64,2 

67,5 

71,8 

74,0 

68,9 

69.2 

60,5 

56,7 

EGFR26..M06 

21152.22.87 

2.6 

887.3 

78,9 

55,6 

61,6 

59.1 

52,6 

50.5 

56,9 

64,0 

67,6 

69,7 

73,8 

71,8 

69,5 

65,2 

58,6 

EGFR26.M07 

21152123.59 

2.5 

1113.3 

72,8 

61.7 

59.7 

55.4 

52,8 

54. 1 

52.6 

52,1 

54,8 

59,6 

64,2 

64,4 

57.5 

59.1 

52. 1 

EGFR26.M08 

2H52I24.35 

0,4 

1355,3 

72,3 

49,6 

53,4 

45,9 

47,6 

95,? 

49,7 

56,8 

59,9 

63.3 

64,9 

60,6 

58.7 

52,7 

45,1 

EGFR26.M09 

21152125.05 

2,3 

1575,6 

66.1 

97,8 

54,4 

48,9 

48,4 

93,4 

48,9 

52.7 

53.7 

56,0 

58,8 

56,5 

56,3 

52,6 

45.7 

ECFR26, M10 

21152125.82 

2.3 

1822,3 

63.9 

45,2 

52,6 

48. 1 

51.8 

98,6 

50,3 

54,0 

48,9 

49,6 

50.5 

45.2 

48,3 

43.1 

38,2 

EGFR26.MU 

21152125.63 

0.3 

1823.9 

65,2 

44,6 

48,6 

44.5 

93,1 

41.6 

44,4 

52,6 

52,4 

54,8 

60,7 

54,7 

56,9 

47.1 

36,9 

EGFR26.M12 

21152125.84 

2.2 

1626,5 

72.8 

46,2 

54,7 

59.5 

59,1 

59.3 

60,4 

63. 1 

64,0 

64,5 

66,0 

57,2 

52,3 

48. 1 

44.7 

EGFR26.M13 

21152121.84 

2.9 

296.8 

97,6 

82,4 

79.0 

79.3 

84,2 

84,7 

86,6 

69,7 

90. 1 

87.5 

86.2 

83,2 

87,8 

82,2 

81.7 

ECFR26.M10 

21152121.85 

2.1 

249,8 

122,1 

80,4 

84,2 

86.9 

87,8 

91.9 

93,8 

92.1 

90,5 

87,3 

87. 1 

82.1 

77.7 

74.7 

80,0 

EGFR26.MIS 

21152121,86 

2.3 

252,6 

122,1 

79,4 

87,9 

90,1 

88,0 

90,9 

95.1 

94.2 

92,3 

89,2 

89,3 

90.6 

89,5 

90,5 

86,2 

EGFR26.M16 

21152121,16 

57,6 

11.1 

126,6 

98,4 

105,2 

124.6 

108,7 

115.6 

l2l,3 

118,9 

115,4 

114,9 

112.3 

111.4 

113,3 

111.7 

110,0 

EGFR26.M17 

21(52121,16 

57,6 

11.1 

102,5 

94,9 

92,9 

94,4 

95,0 

92.9 

90,2 

89,1 

86,8 

89,9 

66,0 

88,5 

89, 1 

86,9 

86,3 

EGFR26.M18 

21(52125,50 

2,4 

1424,4 

76,8 

64,3 

67,6 

68,6 

63,3 

66.3 

67,6 

69, 1 

66,4 

62.7 

62,3 

57,0 

55.4 

58.1 

51,8 

ECFR26.M19 

21(52(26,22 

2.3 

1624,6 

73.2 

62,8 

62,0 

61,0 

60,4 

60.6 

64,9 

63,0 

63,6 

63,6 

62.3 

53.4 

52,6 

51,6 

47,5 

EGFR28.M20 

21(52(26.98 

2.3 

1872,5 

70,5 

60,5 

54,5 

54,4 

57.5 

60,6 

60. 1 

62,2 

62,6 

61,4 

56,0 

51,6 

50,3 

46,0 

41.9 
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DIRECTIVITY ANGLE » 122,5 deg 


filename 

RECEIVE 

TIME 

BETA 

(deg) 

SR 
( 'll 

OSPL 

0.10 

0.13 

EGFR27.M01 

21 l55l«5,57 

6.3 

215,5 

98,7 

78.2 

83.0 

EGFR27.M22 

21 l55l«3,5S 

5.9 

218,3 

97.3 

81.7 

82,1 

EGFR27.M23 

2H55ia3.58 

3.8 

220,5 

102.3 

60.6 

60.7 

ECFR27.M0U 

21 155144, 2R 

3,0 

435,4 

91.6 

74.0 

70,7 

EGFR27.M05 

21 155145. 14 

1.8 

729,7 

77,0 

56.1 

60,9 

EGFR27.MB6 

21155145, 31 

l.u 

885,2 

76,2 

59.2 

59,8 

EGFR27.M07 

2115514b, 01 

1.2 

1110,4 

70,5 

56.6 

63,9 

EOFR27.H08 

2U55I46.75 

1.0 

1351,4 

71,6 

52,0 

49,8 

EGFR27,M0g 

21155147,43 

0,6 

1570,9 

67,9 

52,2 

49,0 

EGFR27.M10 

21 J55:48, 18 

0.7 

1814,8 

61,0 

47,0 

44,3 

EGFR27.M11 

2U55J48, 19 

0.7 

1817,8 

61,3 

46,9 

41,0 

EGFR27.M12 

211 551 48, 20 

0.5 

1820.8 

74.8 

42.3 

51.7 

ECFR27.M13 

21155144,32 

5.5 

248,6 

100,3 

64, 1 

74,4 

EGFR27.M1« 

21155144,33 

5.2 

251.5 

100,6 

80,6 

84,2 

EGFR27.M15 

21155144.32 

3,3 

253.7 

105.1 

81,2 

64,6 

EGFR27.Mlb 

21155143,75 

57,5 

26,9 

121.8 

100,2 

96,5 

EGFR27.H17 

21155143. 7b 

57,5 

26,9 

108,2 

96,6 

99.5 

EGFR27.M18 

21155147,85 

0,'> 

.1401.0 

63,5 

48,5 

43,6 

EGFR27.M19 

21155148,53 

0.8 

1620,4 

61,6 

46,2 

44,5 

EGFR27.M20 

21155149,28 

0.7 

1867,3 

59,8 

47,9 

46,5 


1/3 OCTAVE BiND CENTER FREQUENCIES tVH*) 


0.16 

0.20 

0.25 

0,32 

0,40 

3,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2.0 

87.0 

91,0 

93.5 

93.9 

90,8 

85,3 

79.0 

75,8 

76,4 

74,9 

76,0 

76,8 

82.9 

89,3 

89, u 

88.9 

85,0 

82,2 

83,2 

83,4 

85,9 

85,6 

83,8 

79.7 

79.5 

89,9 

95.6 

97,0 

95,0 

88,3 

92.2 

88,5 

86,1 

86.6 

86,7 

84,0 

67,9 

66, 7 

68.9 

68,7 

75.9 

82,0 

83,7 

82,1 

84,1 

83,9 

81,6 

75.4 

59,9 

56,4 

56, 4 

58,8 

66,9 

69, 1 

70,3 

68,2 

68,4 

68,7 

61,4 

56,6 

58.9 

57.4 

55. A 

57.9 

65,1 

65,3 

69,4 

63,9 

66.2 

68,3 

62, 1 

55.1 

52.7 

51.4 

50,2 

50,8 

52.7 

53,8 

56,9 

63,1 

55.0 

56,2 

52.4 

46,4 

45,0 

44,7 

47.6 

54.7 

58,4 

59,4 

61.7 

64,8 

65.6 

60,7 

52.2 

47,4 

47,6 

50,2 

5l.? 

47.8 

53,6 

53,6 

56,7 

58,2 

56,1 

54,0 

49,5 

44,5 

49.7 

51.4 

52.7 

49.2 

48,0 

42.3 

42.4 

42,4 

43.0 

42.0 

40,8 

35.7 

43,9 

43,8 

46.3 

42.5 

44,4 

46,6 

49.1 

50.2 

51.8 

49,7 

45,1 

37.9 

53,7 

55,1 

54,6 

60,6 

67,2 

68,2 

64,4 

59.7 

58.1 

56,3 

49,6 

44,0 

84,0 

90,0 

90. 1 

84.7 

93.2 

89,3 

90,2 

88,3 

88,0 

87,0 

86,2 

81,2 

85,6 

90,9 

91,9 

92.5 

94,5 

90,0 

82,8 

79.2 

86,4 

90,1 

89,3 

82,0 

86,8 

92.2 

94,0 

95,8 

98,5 

95.3 

94,1 

95.2 

92,8 

91,9 

92,2 

90,0 

93,0 

105,0 

112,0 

il5.5 

112.7 

109,8 

112,6 

107,2 

109.3 

109,4 

107,6 

106,9 

98,0 

96,8 

95.0 

89, 1 

95,9 

102,0 

103,7 

99,0 

92.1 

95.3 

92,0 

92.7 

45,6 

44,4 

44,0 

44,7 

47,5 

45.7 

45,3 

43,7 

43,2 

43,4 

41,6 

42,3 

45,9 

43.3 

42.9 

44,3 

43.7 

40,5 

42,4 

40,6 

39.2 

39,8 

39,0 

38,0 

42,9 

42.3 

43.3 

42.3 

44,9 

45,6 

43,6 

41.7 

41,4 

42.1 

39.3 

S'?.! 


CO 
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03 

n: 


DIRECTIVITV ANCLE a 122,5 d#g 


filename 

RECEIVE 

TIME 

BETA 
C deg) 

SR 

(m) 

OSPL 

0.10 

0,13 

0.16 

ECFR28, M01 

22>22l30,0e 

0, 1 

755,6 

84.0 

77,6 

75,0 

71.9 

EGFR28,M0a 

22122130, 00 

0,0 

758,6 

85.4 

77.7 

74.3 

70.8 

ECFR28,Ma3 

22122130,00 

"0,6 

761.7 

88,0 

72.9 

68,5 

73,8 

ECFR28, M04 

22122130,00 

0,0 

974,5 

83.1 

75,0 

71.7 

62,0 

EGFR28.M05 

22l22ia8,00 

0,0 

1266,6 

73.5 

61,8 

55.2 

46,2 

EGFR28.M06 

22122148,00 

0,0 

1438.2 

73.5 

61,7 

55,4 

45,5 

EGFR28.M07 

22(22148,00 

0,0 

1661,5 

71.9 

58,0 

63,4 

48,6 

EGFR28.M06 

22122(38,00 

0,0 

1900,6 

72,2 

56,8 

54.5 

47,3 

ECFR28,M09 

22(22(30,00 

0,0 

2118,3 

73.3 

57,8 

55,3 

49,3 

EGFR28.M10 

22(22(30,00 

0,0 

2360,3 

71.1 

54.5 

52,6 

52.1 

EGFR28.M1 t 

22(22(30,00 

0,0 

2363,3 

65,9 

47.1 

44,7 

41.3 

EGFR28.M12 

22(22(30,00 

•0,2 

2366,4 

62. 1 

41,8 

47.5 

50,5 

EGFR28.M1 J 

22(22(29,00 

0,1 

753,7 

96,8 

85,7 

88,2 

89,5 

EGFR28.M1U 

22(22(29,00 

0,0 

756,7 

101,6 

86,5 

90,1 

91.7 

EGFR28.M15 

22(22(29,00 

-0,6 

759,8 

102,5 

86,6 

90,9 

92.3 

EGFR28.M16 

22(22(29,00 

0,0 

510.0 

105,7 

89.6 

91.6 

92.7 

EGFR28.H17 

22(22(29, 00 

0,0 

510,0 

105,5 

89,8 

91.3 

92,7 

EGFR28.MJB 

22(22(35,00 

0.0 

1899,0 

96,8 

78,9 

84,2 

89,8 

EGFR28.MJ9 

22(22(35, 00 

0,0 

2116,8 

94,0 

76,4 

83,5 

83,4 

EGFR2B.M20 

22(22(35,00 

0,0 

2362,0 

92.5 

77.5 

84, 1 

87,9 


1/3 OCTAVE Band center frequencies {kH*) 


0,20 

0.25 

0,32 

0.40 

0,50 

0,63 

0,79 

1.0 

1.3 

1.6 

2,0 

69,3 

66,9 

65,0 

68,2 

65,7 

67,3 

68,0 

64,5 

58,3 

55,6 

55,8 

68,0 

65.7 

61.1 

65,8 

66,4 

72.4 

75,6 

74.1 

69,2 

67,2 

65,4 

76,8 

76,9 

75.5 

76,9 

75,5 

78,7 

79,3 

75.2 

72.7 

67,8 

65,4 

59.7 

57,7 

55. 1 

58,9 

67,6 

71.1 

72.7 

72,4 

70,3 

63,8 

53.7 

45,8 

44,7 

«7,0 

52.1 

55.1 

58,4 

56,4 

51.6 

45,5 

43,9 

39,8 

45,6 

44,5 

47.3 

52.3 

54,6 

58,4 

56,3 

51.6 

45,4 

43,8 

39.7 

46,6 

4 5.5 

41.2 

46,3 

48,7 

52,4 

51,6 

48,3 

39,6 

38,3 

35,4 

44,3 

42.6 

44,2 

47,4 

52.7 

55.4 

53,5 

53,9 

46.3 

41.6 

38,8 

50,6 

44,5 

47,6 

52,3 

54,8 

58.4 

57.2 

56, 1 

47.3 

40,3 

37,0 

in 

52,9 

51,7 

55,7 

56,7 

56,5 

49,5 

49,2 

45.7 

40,6 

34,4 

39.3 

“2.3 

42.1 

49,8 

56,6 

58,0 

51.3 

48,9 

40,7 

36. 1 

30,2 

49,7 

53. ^ 

51.3 

50,5 

51.9 

47.5 

44,5 

43.7 

38,4 

30,7 

26,8 

86,7 

83,? 

83, 1 

83,8 

86,2 

88,0 

82,6 

80,8 

79,0 

75.9 

67,7 

91,9 

92.7 

94.4 

93.3 

92.7 

88,2 

83,5 

75.7 

73,1 

71.3 

65,5 

92.7 

93.5 

95,7 

94.5 

93.5 

89,5 

85,0 

76.0 

77.5 

76,7 

68.4 

95.1 

97.5 

97.1 

97.2 

97,5 

96,0 

93,8 

68,0 

64,6 

81,9 

75,1 

95.2 

97,3 

96,4 

97,4 

97.3 

96,0 

93.5 

88.4 

84.7 

81,7 

75.3 

91,0 

90, ? 

86.0 

67,7 

79,9 

73. 1 

65,9 

60.5 

59.2 

58,5 

57.1 

89,8 

86.4 

89. 1 

79.2 

67,9 

62,3 

60.3 

55,9 

54.3 

53.6 

51.5 

87,9 

82.4 

74.5 

71.8 

62.2 

57.3 

57.8 

56,6 

55.5 

53,0 

51.9 
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TABLE I.- T-38A ENGINE PARAMETERS 


jstandard dayj 


Inlet Information; 

Inlet area/ 0.47 

Stage 1 rotor diameter, m 0.4 

Mass flow, kg/sec 19.91 

Temperature rise (8 stages), K 503.7 

Number of rotor blades (stage 1) 31 

Number of inlet guide vanes 15 

With/without guide vanes 15 with vanes 

Design tip Mach number 1*0 

Rotor-stator separation, cm 0.38 to 0.61 

Rotation speed (rpm/60) , rps 275 

/ 

Core information; 

Mass flow rate (station 4), kg/sec 19.60 

Combustor inlet total pressure, N/cm^ 67.48 

Combustor inlet total temperature, K 536.7 

Combustor outlet total temperature, K 1186.7 

Turbine outlet total temperature, K 958.3 

Design value of drop in total temperature across the 

turbine stages (T4-T5) , K 215.6 


Jet information; 

Jet exit diameter, m . . 
Jet density, kg/m^ . . . 
Jet total temperature, K 
Jet exit velocity, m/sec 
Nozzle pressure ratio 
Mass flow, kg/sec . . . 
Ratio of specific heats 


Mil. power Max. power 


0.31 
0.785 
958.3 
562.1 
2.14 
20.28 
1 .322 


0.39 
0.368 
1955.5 
794.9 
2.01 
21 .00 
1 .262 
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Date 


Run 

no. 


Altitude, m 


Power setting, percent 


Engine 1 


Engine 2 


11/1/79 


11/2/79 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


9 

9 

10 

10 

10 

12 

12 

12 

12 

18 

18 

18 

18 

18 

18 

36 

36 

36 

73 

73 

73 

146 

146 

146 

9 

9 

18 

Static 


Idle 


100 


Full burner 
Full burner 
100 


Off 


Time 

G 

i in at* 

11 

46 

38 

11 

54 

13 

11 

58 

37 

12 

02 

32 

12 

06 

47 

19 

37 

32 

19 

42 

45 

19 

48 

43 

19 

52 

32 

19 

56 

13 

19 

59 

50 

20 

03 

50 

21 

02 

23 

21 

05 

58 

21 

09 

40 

21 

13 

48 

21 

17 

28 

21 

19 

58 

21 

25 

49 

21 

29 

34 

21 

33 

05 

21 

36 

39 

21 

40 

05 

21 

43 

18 

21 

48 

00 

21 

51 

58 

21 

55 

37 















Y, m 


Z, m 


53.34 

0.00 

53.34 

1.20 

53.34 

9.14 

53.34 

1.20 

53.34 

1.20 

79.25 

1.20 

79.25 

1.20 

79.25 

1.20 

79.25 

1.20 

79.25 

.00 

79.25 

1.20 

79.25 

9.14 

.00 

.00 

.00 

1.20 

.00 

9.14 

.30 

1.20 

.00 

1.20 

.00 

1.20 

.00 

1.20 

.00 

1.20 










Dew point, 
°C 


-18 


15.0 
















Main laser reflector 


Figure 2.- Noise source 



(b) Rear view. 


Figure 2.- Concluded. 
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(d) Miccophone 8. 
Figure 7.- Concluded. 
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(a) Run 24; altitude, 160 m. 

Figure 11.- Near/far results. Solid curve, measured results; dashed 

curve, predicted results. 
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(a) Concluded. 


Figure 1 1 Continued. 
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(b) Run 21 ; altitude, 80 m. 
Figure 1 1 Continued. 
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(c) Run 17; altitude, 40 m. 
Figure 1 1 Continued. 
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Figure 11.— Continued 
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(d) Run 27; altitude, 20 m 
Figure 1 1 Continued. 
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Lateral attenuation, dB Lateral attenuation 
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Figure 13.- Near/far results. Symbols, measured results; 
curves, predicted results. 
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Figure 13.- Continued. 
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Figure 13.- Continued. 
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Figure 14.- Continued 
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